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Pictured on the cover this month is the new Texas Engineers 
Library Building at College Station. The library was moved 
into its new building in the late fall of 1952. The collection 
contains more than 13,000 books and more than 10,000 bound 
and unbound volumes of periodicals. The Library currently 
receives over 700 scientific and technical periodicals. 


It was established by specific authority of the Forty-seventh 
Legislature and is operated as a cooperative project of the 
State Board of Registration for Professional Engineers and 
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TEXAS HIGHWAYS 


The purpose of this publication, "Texas High- 
ways,’ is to furnish a medium for presenting prac- 
tical ideas and information. Employees are invited 
and urged to submit suggestions and relate experi- 
ences which would benefit or be of interest to 
Highway employees. These conclusions and data 
are not necessarily endorsed by the Highway 
Department nor are they to be construed as 
instructions. 

Photographic services are available and other 
assistance may be obtained, if desired, in pre- 


paring material for submission. All material and 
comments should be directed to the Information 
and Statistics Division, Austin 14, Texas. 

“Texas Highways” is published monthly by and 
for State Highway Employees for departmental use 
only. The use or reproduction of the material con- 
tained herein is prohibited without the expressed 
permission of the State Highway Engineer. This 
bulletin is reproduced by Operations Division, Re- 
production Section. 
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GENERAL INFORMATION 


Purpose.—The purpose of the course offered by 
the Texas A. & M. College is to bring together the 
engineers, contractors, officials, and others who are 
interested in the street and highway problems of 
Texas, in order that they may not only hear various 
phases of these problems discussed by experts of 
state and national reputation, but also that they 
may have an opportunity to meet with each other 
and exchange ideas. 


The Course.—The Short Course will cover a per- 
iod of two days, the program beginning on Wednes- 
day, September 30, 1953, and ending Thursday, Oc- 
tober 1, 1953 at 12:00 noon. 


Fees.—There will be a registration fee of two 
dollars. 


Discussion.—Discussion is essential to the suc- 
cess of the course and those in attendance are urged 
to enter discussions to the extent that time will per- 
mit. 


Quarters.—Registrants will be housed at hotels 
in Bryan (5 miles north of College Station) at the 
Memorial Student Center on the College Campus, 
and in College dormitories. Several tourist courts 
are also available in Bryan and at College Station. 


Reservations.—Requests for reservations should 
be mailed directly to Fred J. Benson, Professor of 
Civil Engineering, College Station, Texas or to John 
E. Blair, District Engineer, Texas Highway Depart- 
ment, Bryan, Texas. 


Program Committee.— The program for the 
T'wenty-seventh Annual Highway Short Course was 
arranged by the Texas Highway Department Short 
Course Committee: 


Thomas C. Collier, Chairman 
Jed N. Robinson 
H. L. Arno 


and for Texas A. & M. College: 


Professor Fred J. Benson, 
Director of the Highway Short Course 


Administration.—The Highway Short Course is 
one of the yearly activities of the Civil Engineering 
Department and is given in cooperation with the 
Texas Highway Department. 


A business meeting of the District Engineers 
and other Texas Highway Department officials will 
be held on Tuesday, September 29, in the Ballroom 
of the Memorial Student Center. Registration for 
the Short Course for those attending this meeting 
will be held in the Lounge of the Memorial Student 
Center from 8:00 a.m. to 10:00 a.m. 


PROGRAM 


All meetings in Ballroom, Memorial Student Center 
WEDNESDAY, SEPTEMBER 30, 1953 


Morning 


8:00 Registration, Memorial Student Center 


Chairman: Dr. 8. R. Wright, Head 
Civil Engineering Department 
Texas A. & M. College 
College Station, Texas 


10:15 Invocation 
Rev. Robert D. Longshore 
First Baptist Church 
College Station, Texas 


Address of Welcome 

M. T. Harrington, Chancellor 
Texas A. & M. College System 
College Station, Texas 


10:30 Response 
D. C. Greer, State Highway Engineer 
Texas Highway Department 
Austin, Texas 


10:45 Selected Subject 
E. H. Thornton, Jr., Chairman 
Texas Highway Commission 
Galveston, Texas 


Selected Subject 

Marshall Formby, Member 
Texas Highway Commission 
Plainview, Texas 


Selected Subject 

Robert J. Potts, Member 
Texas Highway Commission 
Harlingen, Texas 


Remarks on Transportation Research 
Thomas H. MacDonald 

Distinguished Research Engineer 
Texas A. & M. College 


a 


Afternoon 


Chairman: D. T. Harkrider, Director 
Motor Vehicle Division 
Texas Highway Department 
Austin, Texas 


2:00 Right of Way Problems 
L. B. Dean, District Engineer 
Texas Highway Department 
Wichita Falls, Texas 


2:30 The District Safety Council 
R. E. Lindsey, Director 
Insurance Division 
Texas Highway Department 
Austin, Texas 


8:00 The District Laboratory 
Frank S. Mitchell 
Laboratory Engineer, District 12 
Texas Highway Department 
Houston, Texas 


3:20 


3:30 
7:00 


Discussion 

A. W. Eatman, Engineer 
Materials and Tests 

Texas Highway Department 
Austin, Texas 

Floor Discussion 


Annual Banquet 
Sbisa Hall 


Toastmaster: Wick Fowler 


Executive Assistant to the Governor 
Austin, Texas 


Speaker: D. X. Bible 


Athletic Director 
University of Texas 
Austin, Texas 


THURSDAY, OCTOBER 1, 1953 


Morning 


Chairman: D.C. Greer, State Highway Engineer 


9:00 


8:20 


10:45 


11:00 


41:15 


Fl:3a5 


11:45 
12:00 


Texas Highway Department 
Austin, Texas 


Urban Highway Surveys 

George S. Meyer, 

Senior Resident Engineer 

San Antonio Expressway Project 
San Antonio, Texas 


Discussion 

O. G. Rayner, Supervising Urban Engineer 
Dallas Expressway Project 

Dallas, Texas 


Floor Discussion 
Intermission 


Prestressed Concrete 

James R. Graves, Senior Designing Engineer 
Bridge Division 

Texas Highway Department 

Austin, Texas 


Discussion 

B. A. Trice, Vice-President and Chief 
Engineer 

Harry Newton, Inc. 

Graham, Texas 


Discussion 

P,. V. Pennybacker, Supervising Field 
Engineer 

Bridge Division 

Texas Highway Department 

Austin, Texas 


Floor Discussion 
Forming a Farm-to-Market Road Program 
G. A. Youngs, District Engineer 


Texas Highway Department 
Atlanta, Texas 


Discussion 

T. O. Foster, Jr., District Engineer 
Texas Highway Department 
Corpus Christi, Texas 

Floor Discussion 


Adjournment 


= 


Chairman for the September 30 morning meeting 
was S.R. Wright, head of the Civil Engineering 


tlie. 
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M.T. Harrington, Chancellor of the Texas A&M 
College System, gives the Address of Welcome. 


Response is givenby D.C. Greer, State Highway 
Engineer. 


E.H. Thornton Jr., Chairman of the Texas Highway Commission, and Marshall 
Formby, Commission Member, speak on selected subjects. * 


*We regret that papers were unavailable on the speeches made by E.H. Thornton Jr. 


and Marshall Formby . 


Robt. J. Potts, Member 
Texas Highway Commission 
Harlingen, Texas 


It is four years, six months, and twenty 
days since | first appeared on this Short 
Course program, exactly 24 hours after 
| had taken the oath of office as a State 
Highway Commissioner. Naturally, | 
was unprepared, but | stumbled through 
some brief remarks regarding the need for 
more liberal financing for the Highway De- 
partment. Particularly, | stressed my belief 
that those then before me constituted the best 
available group of missionaries to carry those 
needs to the attention of the very large 
cross section of the people of the state with 
whom they worked every day. In this brief 
talk, Ihave decided to go back and plow that 
same field again. 

But before proceedingalong that principal 
line, |would like to digress long enough to 
bring you a bit of information which may be 
of some interest. 

You will note on the front of your programs 
that this is the "“Twenty-Seventh Annual 
Short Course in Highway Engineering, " thus 
indicating that the first Short Course was 
held in 1927. And that reminded me of a 
printed circular which | had recently come 
across in one of my old transfer files, and 
which | now hold in my hand. This circular 
was issued by the Agricultural and Mechan- 
ical College of Texas during the fall of 1913, 
intended for distribution to county judges and 
to chambers of commerce. Its title was 
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"Short Course for Road Supervisors and County 


Surveyors"; January 12 to February 7, 1914. 


It offered one month of elementary instruc- 
tion to men, over 21, then engaged in 
these lines of employment, and who had 
never had college training; nocollege credits 
were allowedand no certificates of any kind 
wereawarded. Thecourse touched on use of 
instruments, profiles, grading and drainage, 
surfacing, and culverts. No fees were 
charged, and a student's actual expense was 
estimated as low as $5 per week. This was 
actually the second or third year of those Short 
Courses, and the attendance was quite en- 
couraging. Mr. R. B. Pearce, laterwith the 
Magnolia Petroleum Company in Dallas for 
many years, was my assistant and carried 
most of this work. 1am unable to give you 
a fill-in on this work after 1914, nor do | 
know whether this early-day "Short Course" 
influenced in any way the name of our present 
series of meetings. 

_ Now let's get back on the main line of this 
talk. At the Short Course of 1949, | had 
no official data from the staff. | was speak- 
ing purely from such personal knowledge as 
a good average citizen should have. Of 
course, |hadno manuscript and | do not now 
recall a single figure | used in posing the 
financial difficulties of the Department. 
But | do know that what | "put out" sounded 
bad, even to me, and | did a lot of crying 


about it, and also urged all present to carry 
the facts back to the people with whom they 
worked. 

After talking about six or seven minutes, 
| called to the platform and presented a 
friend of all of us, my lovable predecessor, 
Fred Knetch, and asked him to use my re- 
maining time. He did so in his usual pleas- 
ing and acceptable manner. Fred thought | 
was too pessimistic; that | had overstated our 
troubles, and that the people of Texas would 
see that the Department was promptly supplied 
with what it needed. I suspected that most 
of my audience had a similar view. 

Now four and one-half years have passed, 
and what has happened? First as to the es- 
timate of needs. We found that Mr. Greer 
and the staff, especially Highway Planning, 
had a great deal of data on hand, and had 
made at least one over-all estimate and report 
several years prior to 1949. The study was 
continued andaccelerated. By the spring of 
1951 the data was practically complete and 
by the year'send Mr. Greer presented us the 
document "Highway Needs and Costs - Jan- 
vary 1952," upon which we have rested our 
case. If you do not have this document you 
shouldask forone. It probably needs a lot of 


revising by now, but it will still serve for 
good approximations. Its totals make my 
1949 talk sound puny indeed. 

Maintenance cost is growing very rapid- 
ly. It will grow more rapidly each year. 
Pure maintenance was three and one-half 
times as much in 1952 as it was in 1942. 
Pure maintenance in 1952 exceeded construc- 
tion expenditures of any year up to and in- 
cluding 1946 except four years which topped 
itby small margins, and those were the years 
in which we constructed nearly all the 
mileage on our principal systems. 


It is no part of my plans or hopes. that 
you shall start out to campaign for greater 
highway funds. That should be the work of 
someone else, and will be if all the people 
can learn and understand even half of the 
facts as to urgent highway needs. On the 
other hand, | know of no other group which 
has both the facts and the opportunity to 
convey them widely and well to equal what 
this group can do — not in argument or de- 
bates but just in ordinary man-to-man talks 
which you are constantly having everyday. 
This was the point of my talk in 1949 — it 
is also my point today. 


Gibb Gilchrist introduces the next speaker, Thomas H. MacDonald. 


Remarks On 


Transportation Research 


Inthe current issue of a popular magazine 
there is anarticle entitled "They Sink For- 
tunes in Auto Tests." This is a brief but in- 
formative account of the physical plant and 
the operations of the motor vehicle proving 
groundswhich are maintained by each of the 
important manufacturers. 

The rigorous testing, frequently to des- 
truction, by “intelligent maltreatment" is an 
indispensable element in the processes each 
manufacturer employs to improve the quality 
and performance of his product. 

A single proving ground does not satisfy 
some of the companies which have supple- 
mentary installations for testing under desert 
conditionsand also, cold rooms for observa- 
tions of the effects of artic temperatures. 
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Thomas H. MacDonald 
Distinguished Research Engineer 
Texas A. & M. College 


The personnel continously employed for 
one installation may run as high as 400 and 
the testing equipment provided exhausts the 
whole range of precision, electronic, and 
other devices for measuring and recording 
test results. The investment in the plant 
reaches into the millions and the operations 
cost require the annual expenditure of more 
millions. 


These proving grounds are provided solely 
for the testing of finished and semifinished 
products and experimental models, the latter 
of which may not reach the production and 
marketing sequences for years. But before 
the proving ground stage is reached, the test 
cars themselves were brought into being by 


researchand applied technology. The prov- 
ing ground operations may be termed ad- 
vanced stage research or research upon re- 
search. 

The automotive manufacturers deserve 
high acclaim for the technological policies 
consistently followed from the early days. 
One of the great industries of the world has 
been created without serious reliance upon 
protective tariffs, patents, monopolies, or 
cartels. Achieved supremacy in the domestic, 
and intheworld market, is largely the result 
of research and applied technology covering 
every field of design and production. The 
policy of constructive research is an out- 
standing characteristic of all major industries 
which have grown rapidly and which are ex- 
panding their operations. Abroad study might 
well prove that an adequate research policy 
isanessential element of the economic health 
of any industry, but we are concerned here 
with the impact of automotive research upon 
our highway situation. 

While we applaud the achievements and 
continuous progress of the automotive in- 
dustry, as highway engineers and administra- 
tors, we must recognize that the results of 
research in the automotive field have brought 
down our highway house around our ears. 

There is widespread complaint that our 
present highways are inadequate. The in- 
creased number of motor vehicles in operation 
(estimate of the Bureau of Public Roads for 
1953, is 54,700,000 registrations) is so in- 
sistently apparent everywhere that the 
increase in numbers of vehicles is the most 
commonly assigned cause of highway inad- 
equacy. This assumption, like many of the 
other things we know about highways, is not 
true or more precisely, is true only toa 
limited degree. There are areas in the central 
sections of cities, and also specific locations 
which periodical ly attract large crowds, such 
as stadiums where football and other contests 
are staged, where the increased numbers of 
cars do create the problems of congestion. 
Outside of these special areas, our highways 
have suffered greater obsolescence and de- 
preciation through changes in the way we use 
the motor vehicle, and through changes in the 
services required of motor vehicles than have 
been caused by the increase in numbers. 
These changes have been made possible 
largely through the research which has been 


unceasingly applied to the design and pro- 
duction of the motor vehicle. 

Such a statement, to be generally ac- 
cepted, requires verification by the records. 
The large mileage improvement of main roads 
took place during the period 1920 - 1935 for 
the nation as a whole. The design standards 
used were closely restricted to the minimum 
requirements of the then prevailing manner of 
use and classes of use of motor vehicles. 

A comparison in detail was made last year 
between the service demands madé by the ve- 
hicles used for the base period 1920 - 1930, 
and the service demands of vehicles as used 
in 1952. Ona numerical basis only the in- 
crease in numbers of vehicles by 1952 had 
multiplied the service demands of the base 
period by twoand two-thirds but the changes 
in the manner of use and in the classes of 
services required and the increased numbers 
had multiplied the service demands upon our 
highways eight times that of the base period. 
The analysis which supports this statement is 
too long forinclusionhere, but is the subject 
of an earlier paper. 

These changes of use apply particularly to 
the rural highways. The urban problem of 
congestion during the base period was not yet 
a problem. That too is largely a product of 
change — this time changes in the pattern in 
populationand population distribution. The 
increase of population, the rapid growth of 
industry, the spectacular outflow of central 
city population to the periphery areas have 
created the conditions that are now pro- 
ductive of impossible traffic demands upon 
existing streets and highways. But again, 
the most exaggerated traffic inadequacies of 
city streets is caused by the way we use the 
motor vehicle in urban areas. 

As an example of changes in the methods 
of use of the motor vehicle, inthe base period 
the average speed onrural roads was 26 miles 
perhourand 90 per cent of the cars traveled 
under 40 miles per hour. The average speed 
for 1952 was 50 miles per hour and 90 per 
cent of the vehicles traveled under 62 miles 
perhour. The 100 per cent step up in aver- 
age speed is a potent factor causing the ob- 
solescence of roads, but it is only one of 
many causes. 

Had the changes in our manner of use and 
in the classes of services taken place precisely 
as they have, but without the large increase 
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in numbers of motor vehicles, our current 
highway problems would have resulted very 
muchaswe have them. A 26-mile-per-hour 
highway is inadequate and dangerous to a 
single 50-mile-per-hour car. Perhaps the 
pressures for remedial actionwouldhave been 
less with less car users, since these appear to 
be somewhat proportional to the number of 
people affected, or as we may put it,afflicted. 

Very largely, these changed conditions 
have been brought about by research extend- 
ing into the multiphase complex of motor 
vehicle design, production, use, and financ- 
ing methods; for these have produced the 
modern motor car, and made possible its pur- 
chase in such fantastic numbers. 

The hierarchy of interest includes, of 
course, the rubber industry whose achieve- 
ments through research have far surpassed the 
expectations of the pioneers of that industry. 
The development of the heavy duty pneumatic 
tire contends strongly for prior importance 
with the motor vehicle itself. Without it, 
we would not have in such numbers the long 
distance, fast-moving busses, the intercity 
trucking, or much of our most efficient road 
equipment. 

But the influence of research cannot be 
limited to the motor vehicle and its auxi- 
liary elementsinits relationship to increased 
raod demands. The expanding demands for 
transportation keeps pace with the rapidly 
growing fabric of industrial and agricultural 
production, which is, itself, largely a pro- 
duct of research and applied technology. 

Since the degree of inadequacy of present 
road plant degree is largely caused by changes 
inthe performance of the motor vehicle made 
possible only through research, it is logical 
that we turn to research to provide the ways 
and means to combat the many highway prob- 
lems that have been generated. 

Without turning aside from the main theme, 
it should be noted that through the failure to 
accept the vital relationship of the highway 
plant to the defense transportation require- 
ments of the war years and the reconstruction 
period following, we lost a major part of ten 
years of normal highway _ rehabilitation 
through no fault of the highway officials. 
The current inventory of marginal and 
submarginal roads has been increased by the 
accelerated depreciation that might have 
been avoided by more intelligent national 
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policy during the war years. 

It is inevitable that the rapid growth of 
the use and penetration of the motor vehicle 
into all phases of our social and economic 
pattern, together with the accelerated de- 
preciationand curtailed restoration of high- 
ways during the war period, has created con- 
ditions that will require a long time to meet 
adequately. The period stretches into a 
questionable future unless research in every 
phase directly and indirectly related to high- 
way transportation is activated on a scale 
never before undertaken. Emphasis is needed 
more particularly in the economic, legal, 
and financing phases. It is encouraging that 
research has been gaining ground slowly but 
surely, as evidenced by the number of re- 
search workers who come together for the 
annual meeting of the Highway Research 
Board. Last year, about one thousand were 
inattendance. They came from the highway 
departments of the states, counties, and 
municipalities, from educational institutions 
and fromindustries. For the most part, these 
menare specialists. Their work is indispen- 
sable. Their number needs to be greatly in- 
creased, and their professional status should 
be recognizedas on a level with the ranking 
positions in highway organizations. A plan 
that will augment rapidly the number engaged 
in highway research is seriously needed in 
every state. 

There is a second consideration, that of 
finance .Whilea substantial total is now being 
expended for research when all projects are 
brought together, there is a need to provide 
for some large projects whose financing has 
proven to be much more difficult, although 
the very difficulties have introduced some 
compensating features. What may be termed 
the "community of interest" plan for research 
has made possible two of the largest of the 
highway research projects that have been 
undertaken in recent years. . 

For the Maryland Road Test I, twelve 
states, the Bureau of Public Roads, and a 
number of automotive, tire, and oil com- 
panies banded together under the leadership 
of the Highway Research Board ta supply 
funds, personnel, and equipment. Also, for 
the Malud Idaho Test, which is now under- 
way, the eleven Public Land States and Texas, 
the Bureau of Public Roads, and a group of 
automotive, tire, and oil companies are 


cooperating under direction of the Highway 
Research Board. 

The delays and difficulties attendant 
upon the actual initiation of these projects 
are indicative of the serious inbalance be- 
tween research to provide for improved high- 
way facilities and research to provide 
improved motor vehicles. The contrast is 
sharply defined. The cost of either one of 
these principal research projects would keep 
the proving grounds of just one major auto- 
motive company operating for less than one 
month. Yet, these are the largest of such 
projects undertaken since the Bates Road Test 
in Illinois in 1922 - 1923, 30 years ago. 

A much larger test road project is under 
consideration by the American Association of 
State Highway Officials. Results that would 
conceivably come from the projected test, 
with the background of the Maryland and 
Malud tests, would profoundly affect the de- 
sign and construction of new highways that at 
present cost levelsseem certain to reach four 
to five billion dollarsannually. There would 
also be the influence upon legislation, par- 
ticularly with relation to highway use and 
highway safety. 

The cost of this proposed project, the 
realizable value of which would be very 
great, would be less than the annual expend- 
iture for the operation of one of the larger 
proving grounds of a single automotive com- 
pany. It will be a very great loss indeed if 
this project is not carried through, since it 
would clarify many technical and public 
problems that are basic to the formulation 
of sound public policies to regulate highway 
use, and to eliminate much uncertainty from 
very large highway expenditures. 

lt would be difficult to overemphasize 
the compelling influence exerted by research 
upon the growth of industrial production. 
Essentially the same is true of agricultural 
production. The evidence is all about us 
that the highway engineer and the highway 
administrator of state and local governments 
are matching their wits against highly dy- 
namic forces. Force is defined as, "that 
which changes velocity," and for both in- 
dustry and agriculture in Texas the velocity 
change is all on the plus side. So the force 
that is created by research and its results 
(which are made possible by great natural 
resources and a spirit "to do") will demand 


transportation larger in quantity, and better 
inquality. Thatcanonly be realized through 
research. 

Since the highway administrator can only 
expend funds for the purposes approved by 
legislative enactment, itwouldbe only wish- 
ful thinking to rely upon large funds for a 
detached research program. But a very ex- 
tensive research program is the only possible 
direction finder for the ways and means to 
meet the increased demands of industry and 
agriculture and to relieve urban congestion. 
The problem then is reduced, and it is a for- 
tunate circumstance rather than the reverse, 
torelianceupona "built in" plan of research 
which means enlarging the scope through the 
resources available. 

This enlargement is possible by application 
of the principle of "community of interest, " 
and a highly promising pattern of operation 
is even now rapidly maturing. If this con- 
cept of "community of interest" to carry 
forward an adequate research program of 
highway improvement merits the faith and 
adherence of the group represented here, 
itwill bea more secure foundation than large 
appropriations for the purpose. The plan for 
the most part makes use of what we have, to 
effect useful purposes. 

For example, here are two major state 
agencies, the State Highway Department and 
the A and M College System. The Texas 
Legislature has approved their joining in re- 
search. The State Highway Commission; Mr. 
E. H. Thornton Jr., Mr. Marshall Formby and 
Mr. Robt. J. Potts, after careful considera- 
tion, authorized Mr. Greer, State Highway 
Engineer to make an agreement with the 
College tocarry on a cooperative program of 
research. 

The Board of Trustees of the A and M 
College System likewise authorized the 
Chancellor, Mr. Gibb Gilchrist, to enteran 
agreement for the same purpose with the 
Highway Department. 

Acting under these authorizations, Mr. 
Greer and Mr. Gilchrist executed a formal 
agreement for a cooperative research pro- 
gram effective December 31, 1952. 

While these are the necessary legal and 
administrative steps which formally initiated 
the present research program, the cooperation 
between these two important state agencies 
has been continuous more than 27 years as 
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evidenced by the age of this Short Course. 
This annual meeting is typical of continuing 
contacts of a helpful nature so the new re- 
search program is not a departure from, but 
an extension of, existing relations and the 
creationof opportunities for broad studies of 
mutual interest. 

The Highway Department and the College 
have in their field and headquarters staffs 
highly qualified engineers, economists and 
specialists in many technical lines. Each has 
laboratories under competent direction. 
The Highway Department annually carries on 
very large operations of highway maintenance 
and construction with many auxiliary activ- 
ities. In these resources lie part of the 
answer to the challenge of the large expend- 
itures by industry for research. Together the 
two agencies have menand resources regular- 
ly occupied upon activities which in many 
respectsare closely akin to research problems 
and which also include the function, also 
essential, of training personnel. With good 
will and the recognition that the public's 
interests are paramount, the objective of 
competent and adequate research can be 
realized through application of the "com- 
munity of interest" principle. 

There are otherswhoare logical adherents 
tosuch a program. The contractors of Texas 
are outstanding in the high quality of their 
organizations and in their attitude toward the 
public's interests. They can be relied upon 
for the introduction of promising modifica- 
tions of construction details or of proposals 
that would lower costs or increase quality. 

The commercial users of the highways have 
a big interest in better and safer roadways. 
Some excellent criticisms and recommenda- 
tions were obtained by design engineers of 
the Bureau of Public Roads by riding on long 
trips with truck drivers. 

Perhaps this concept of "community of 
interest" may appear more optimistic than 
real as a solid foundation for expansion of 
the research program to the required dimen- 
sions. If so, consider the definition of 
research - "usually critical and exhaustive 
examination or experimentation having for its 


aim the revisions of accepted conclusions in. 


the light of newly discovered facts." If there 
is some scepticism as to the "community of 
interest" adequacy to motivate research, 
consider the implications of these questions. 
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Who is more interested or in a better posi- 
tion than the field engineers of the Highway 
Department who live with the roads day and 
night to recognize, by experienced obser- 
vation, problems of materials, design, con- 
struction or utilization ? . 

Who becomes more keenly aware of de- 
tails or road alignment or combinations of 
grade and alignment that make the driving 
of a heavy truck hazardous, than the truck 
driver? 

Who is ina position to know the missing 
technical information in road or bridge de- 
sign better than the highway design or bridge 
engineerswho must plan a technically sound 
project or the instructor who teaches the sub- 
ject? 

Much of the lost motion and frustration in 
research is caused by a failure first, to find 
and second, to analyze accurately the key 
problemor problems. Not until any problem 
is analyzed and thus defined, is there a 
chance to take the sequential steps necessary 
to its solution. 

Very recently State Highway Engineer 
Greer appointed a Research Committee for 
the Highway Department composed of the 
heads of the divisions most directly concerned 
withresearch. The appointment of this com- 
mittee is most timely, andwill have the effect 
of stimulating a program of priority research 
projects and providing the needed contacts 
with cooperators both within and without the 
Department. 

The "community of interest" plan of inaug- 
urating and carrying forwarda comprehensive 
program of research in the broad economic and 
engineering phases of highway transportation 
appears to fit Texas spirit and Texas tempera- 
ment. It is certainly responsive to the pub- 
lic's interest. | 

A project now in process of maturing will 
study customer requirements in transportation. 
Such a study can only be successful through 
wholehearted cooperation of Texas industry 
and Texas associations representing industry. 
The initial response from both of these is most 
encouraging. 

The "community of interest" concept to 
activate organization of transportation re- 
search with the chief objective to serve the 
interests of the whole public, while of "grass 
root" simplicity, has the Texas qualities of 
directness and a touch of idealism. 


| Chairman for the afternoon session on September 
30 was Leo Ehlinger. 


Randle B. Alexander reads the resolutions passed 
by men attending the Short Course. 
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A study of the history of our Nation 
since the landing of the Pilgrim 
Fathers more than 300 years ago re- 
veals a great deal in the development 
of our highway system. The landing 
was made, so far as civilized nations 
are concerned, on virgin territory 
that was inhabited by a people a little 
behind what was then considered mod- 
ern times. The natives knew their 
way aroundand did not consider there 
was any great difficulty in moving from 
one location to another. They hada 
system of marking their trails so that 
a stranger could follow the desired 
route. Idoubt very seriously that they 
had to go into the courts to secure 
right of wayfor these trails, but there 
were most certainly many other haz- 
ards and problems encountered and 
solved one way or another. 

The mere mention of the phrase 
"right of way'’ immediately starts a 
train of thought that gets lost in a fog. 
As population becomes more dense 
and land values increase, the fog thick- 
ens. Wesearch harder and harder for 
beacons to guide us. Certainly we do 
not want to eliminate the fog by going 
back to those early trails, so, we just 
set our course to meet the problems 
head on. And, as civilization spread 
across the continent, the need for 
roads went along not far behind, and 
with this need for roads, it is safe to 
assume that all the accompanying 


problems were on the heels of the en- 
gineer. 
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RIGHT-OF-WAY PROBLEMS — 


L. B. Dean, District Engineer 
Texas Highway Department 
Wichita Falls, Texas 


Right of way is of no great concern 
to the average citizen. He takes it 
more or less for granted that the re- 
lated problems are headaches for the 
Highway Department officials and 
county officials on which to reach some 
agreement. Or, most likely, he does 
not realize that any difficulty exists. 
Perhaps we are contributors to this 
lack of interest in not discussing the 
various situations more freely with 
our friends and acquaintances. About 
the only discussion we have is some 
caustic remark that Old So and So is 
causing us a lot of grief because he 
won't sign the deed and it looks as if 
he will have tobe condemned. We feel 
the details of a little time spent in 
transposing technical terms into lay 
terms is not worth the effort. Actually, 
you will be surprised at the interest 
developed in this type of discussion 
with that friend who cannot understand 
engineering talk. Let's come out of 
our Shell and do more of it. 

The engineer is becoming more in- 
timate with the phrase "right of way" 
and he is acutely aware of the hidden 
meanings conveyed when it is men- 
tioned in his presence. It already 
gives him ulcers to even think about 
some major improvement, and as 
time goes on he will become more 
deeply involved with the local offi- 
cials, civic clubs, and citizens in the 
development and design of the project. 
But inthe endsome solution usually is 
reached. In the meantime, itisa safe 


bet taat the engineer is not alone with 
his ulcers. 

Let us go back briefly to those early 
days and examine the development of 
our present highway system. As stated 
earlier, our present system began 
with trails, usually foot paths. The 
width of the trail was not important, 
just so there was sufficient space to 
accommodate the natives, usually in 
Single file. But with the coming of 
the early settlers, cartsandcarriages 
imported made additional space nec- 
essary. Eventhis change didnot cre- 
ate any unusual problems, our country 
was openand notfenced. Theonly re- 
quirement was some extra meandering 
with some dirt moving to maintain 
passable grades. 

However, we know that not many 
years passed before certain property 
lines were established and through 
necessity the roads began to follow 
property lines. Realestate was cheap, 
and the generalrule was todonate any 
that was needed for roads. Wecannot 
hold our forefathers at fault because 
they only used what was needed at the 
time. We have been doing the same 
thing for years. 

However, there were Some who led 
the thinking that additional widths were 
necessary to provide safety, conven- 
ience, and the future widening for an 
increasing traveling public. Butthese 
few were ahead of their time. The 
full truth did not dawn on us until mass 
production of the automobile began. 
Even then we were Satisfied with sev- 
enty or eighty feet. I Say again, can 
we blame our forefathers. It has not 
been many years since we stepped up 
to one hundred feet, and we thought 
that was good for all time to come. 
We can see now that those ideas were 
false, and we should not be too hard on 
ourselves for not being able to visu- 
alize even our present-day needs. 
There may be some, but very few in- 
deed, who could forsee our pres- 
ent-day conditions. The alibis we 
give future generations will not sound 
any better tothem thanthe reasons we 
find in the past do to us. 


Automobile productionand vast in- 
creases in traffic movement all over 
our country showed us, almost before 
we realized, that our facilities were 
not sufficient for the tremendous load 
being carried. The birth of multi-lane 
highways was upon us so suddenly that 
we began groping in the dark for a 
highway section that would fill not only 
our present needs, but those in the 
future. Already, we see that our ear- 
lier efforts to solve this situation were 
inadequate. Rights of way purchased 
on the latest design ten years or less 
ago are substandard now. I am think- 
ing that some of us will be making 
excuses to posterity for being short 
sighted and not providing sufficient 
right of way long before we leave this 
life. 

If it is at all possible to use our 
present facilities and forecast what 
the future requirements may be, byall 
means this should be done so that our 
sons will not be forced to follow us 
and move fences back for additional 
Space on the same miles that we have 
moved them back already. This puts 
us on the spot whether we admit it or 
not. It is no easy matter to convince 
the local governments that it is ab- 
solutely necessary to require the 
additional space, especially if in the 
meantime the adjacent areas have been 
built up with business establishments 
or residential districts. So, what have 
we done more recently? We have de- 
signed a section that in our humble 
Opinion should serve for many years 
tocome. The multi-lane divided high- 
ways, with provisions to add additional 
lanes when needed and the construction 
of the service, or frontage road, will, 
we think, be ample for the foreseeable 
future. 

Now, we might ask how this con- 
stant need for additional right of way is 
affecting ourcommissioner's courts. 
The use of the term "commissioner's 
courts" is for convenience only in this 
paper. The same question can and 
does just as easily apply to the city 
governments, the only difference being 
that the cities involved are dealing 
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with much more expensive property. 
Therefore, the problems of the city 
are as great or greater than they are 
for the county. 

There are an infinite number of 
answers to this question of effect. 
It all depends on who is being ques- 
tioned. But, the underlying principle 
behind almost any answer you may 
receive has to do with the economic 
life of those involved in some way. 
Real estate values have advanced to 
the extent that the first thought ina 
commissioner's mind when he is asked 
to secure additional right of way is, 
"that is a good plan and is needed, 
but, how much will it cost us to buy 
the right of way.'' This is no idle 
thought. He is really concerned about 
it, because he is already operating on 
a tight budget and he knows that the 
particular project isin an area where 
real estateis at a premium. In addi- 
tion to realestate being already high, 
certain property owners see anoppor- 
tunity in some cases to advance the 
price of the land involved. 

We will not attempt to analyze the 
many reasons the value suddenly rock- 
ets up on this property. But we know 
for a factthat the owner sees a chance 
to possibly get a new house, pay off 
a mortgage, or just get some extra 
cash. Thenthere is the type who needs 
none of these things. He has beenvery 
fortunate in his business dealings and 
has accumulated a home and possibly 
good property and has no civic respon- 
sibility at all. This type has lived 
primarily for his own interest with 
very little regard for his fellow man 
and just does not want to be bothered. 
He does not care to be disturbed. Just 
do the best you can on the present 
right of way. 

There is always the person who is 
actually damaged by the need for addi- 
tional right of way. It will be necessary 
to move his house or some other major 
improvement, or possibly he owns a 
small tract and will be crowded when 
the additional area is secured. Our 
commissioners are generally fair 
men and recognize a bad situation and 
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are willing to do the reasonable thing 
about such cases. 

The commissioner is faced witha 
great misconception prevailing about 
frontage values. We personally know 
of several-property owners with me- 
dium to large holdings in the rural 
areas adjacent to a certain highway 
and on the approaches to the city, who 
have the wrong idea of frontage values. 
It is their claim that the land fronting 
on the highway is worth $1,000 or 
more per acre. This is probably true 
in at least a few instances, but they 
are overlooking the fact that if the 
right of way is widened the new front 
acre is as valuable as the old front 
acre. The only logical conclusion is 
this, the acre to be secured for addi- 
tional right of way is no more valuable 
than the back acre of the tract, and 
Should not be considered so. Why? 
Simply because he still has the same 
frontage he had before the highway was | 
widened. He _ still has the same 
accessto a public road as before, and 
as is frequently the case, the front 
acre may be more valuable because of 
the construction of additional facilities 
such as frontage roads. 

The difficulties mentioned are real 
to the commissioner. He still is 
searching for the answer and to him 
the solutionis almost hopeless. This 
is as true on our Farm to Market 
Systemas onthe Primary System. The 
1954 State Farm to.Market Program 
was being formulateda few weeks ago 
and ina meeting with one of our com- 
missioner's courts, a certain com- 
missioner said, ''Don't give me any 
farm roads this time, I don't want to 
buy any more right of wayfora while. "' 
This man was not belligerent, in fact 
he is most cooperative, he merely felt 
whipped on trying to obtain right of 
way. Yes, hereceived a short section 
of new designation and agreed to se- 
cure the right of way. 

The lack of available funds for right 
of way purposes is creating no small 
problem in the counties of Texas. So 
long as the county continues to grow 
in population and wealth, right of way 
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acquisition will become an ever in- 
creasing problem. It is a problem 
that willdemand time and energy from 
our most progressive and straight for- 
ward thinking leaders. Several of the 
counties are voting bonds for this pur- 
pose, which maybe a temporary solu- 
tion, but in all probability is not the 
final one. Taxes are high and inter- 
ested groups of citizens are beginning 
to look with disfavor on any increase 
in property taxes. Itis quite possible 
that the timeis near at hand when any 
bond issue will have difficulty in pass- 
ing, that is any bond issue to be paid 
out of an increase in taxes, 

One may ask, "How does this affect 
the Highway Department? We too, 
have difficulties with finances; we will 
worry about our troubles and let the 
counties worry about their own. '' That 
is true, we do have our own troubles, 
but we are also vitally interested in 
the troubles of the counties and cities. 
For when the local governmental or- 
ganizations can no longer purchase the 
right of way, thenwe willbe forced to 
revise our thinking ondesign require- 
ments or openupacompletely new set 
of policies in regard to right of way. 
We, inthe Highway Department, are 
not qualified tocast thefirst stone for 
in instances, we have created some of 
the difficult situations we find our- 
selves in. 

I dare saythere arevery few of us 
who have not at some time on rare 
occasions recommended thata project 
be let tocontract before all the neces- 
sary right of way was secured. This 
is poor management and has fre- 
quently, in such cases, got us into an 
embarrassing situation, as well as 
complaints and claims from the con- 
tractor for delays on the job after he 
has moved in and started construction. 
Naturally, the only reason for this type 
of action is thatthe particular project 
is urgently needed and we have been 
assured that the right of way acqui- 
sition is merely a matter of small 
consequence. There willbe no trouble 
at all insecuring it. We areonly kid- 
ding ourselves when we make our- 


selves believe this, for we have all 
found out long ago there is potential 
trouble on any tract or parcel of land 
until the deed or easement is signed. 
This particular phase of our troubles 
can very easily be eliminated by hold- 
ing the letting off until all right of way 
is secured. 

The policies of the Texas Highway 
Department regarding right of way 
are long standing and need no further 
discussion. It may be interesting to 
note that at least one state supreme 
court has held that in securing right 
of way, either by deed or easement, 
we acutally onlyhave aneasement for 
road construction and maintenance 
purposes. Thisis thrownin as some- 
thing for us to think about. 

For the sake of argument, let us 
assume that itis possible to solve the 
acquisition problem. What then? 
There are instances whereafew years 
ago right of way widths were deter- 
mined for multi-lane highways and in 
some cases even secured and fenced 
by the counties. Now, evenbefore any 
improvement has been made to the old 
road we have been forced by increasing 
traffic problems, safety, etc., to 
change our proposed design to allow 
for a divided highway and the possiblity 
of adding future traffic lanes. This is 
not only embarrassing, but hasa tend- 
ency to promote the idea in the minds 
of the local government organizations 
that we do not know whatis needed. We 
can easily see that our first ideas were 
insufficient and are just as confident 
that our present ideas will provide 
sufficient right of wayfor many, many 
years to come. But, dowe know this, 
have we extended our forecasts for 
enough in the future? Certainly, we 
can see noreason why our most recent 
studies are not ample. The practice 
of securing wide rights of way in ad- 
vance of actual use should be given 
serious consideration so that we will 
hold the confidence of those we deal 
with daily. To say that we need 100, 
120, 150, or greater widths is not suf- 
ficient, since, as has been frequently 
the case, the stated requirement is 


th. 


only in the judgement of an individual 
engineer. We should investigate and 
determine what facility can be built on 
the proposed right of way, or, the 
width necessary to provide the facil- 
ities required inthe future. After the 
desired width has been determined, 
we are in apositionto justify the pro- 
posal by design or maintenance re- 
quirements. The local agency should 
not be required to purchase any right 
of way that connot be justified. 


There are several possible meth- 
ods of eliminating a great deal of the 
problems in securing right of way, and 
we will have reached a milestone if 
we live to see some of them in effect. 
The practices of securing right of 
way are generally obsolete in Texas. 
There is aninfinite number of methods 
in use, some good, some bad. We do 
not have any basis upon which to judge 
the value of real estate from a sci- 
entific, mathematical, or any other 
method. It appears something along 
this line may be desirable. 

We areconstantly aware of the fact 
that future right of way will be more 
difficult to secure when we See a build- 
ing of some sort being erected adjacent 
to the present right of way lines ofa 
highway that we have every reason to 
believe will eventually be widened, and 
there is nothing we can do about it. 

But, itis my firm belief that some- 
thing can be done. There is at least 


one instance inwhichthe method about 


tobe offeredisineffect, notona high- 
way, but near an air field. This isa 
County Zoning Ordinance to control 
buildings and other improvements. 
The zoning ordinance is being used to 
control building near the airport, and 
by the same token proper legislation 
is possible for use in controlling all 


rural building, especially in the vi- 
cinity of our major highways. 

The final effect of the increasing 
acquisition difficulties will have a very 
definite bearing on the future of our 
highway development. The time may 
not be too far in the future before we 
begintofeelits effects. Certainly we 
should bend every effort in assisting 
to solve this vexing problem, because 
we do have an interestin its solution. 

This paper has dealt with a few of 
the many problems being faced by the 
counties, cities, and our own Highway 
Department. We realize there are 
many more that have not been men- 
tioned, or thought of. Doubtless, 
every person present is thinking of 
many others more important than. 
those mentioned, and in all proba- 
bility has better solutions for them. 
These problems are real and we are 
in daily contact with some of them. 
Also, we recognize the many adverse 
effects that are possible to our entire 
future highway programs because of 
them. 

We do not have the final solution, 
but if even a little constructive think- 
ing has been generated among our- 
selves, that in itself has been worth 
while. We do know that our present 
thinking has beenrevolutionized to the 
extent that our present design stand- 
ards willaccommodate many times the 
traffic that our old two-lane highways 
were designed to carry, and many 
times the traffic using those highways 
at present. We have started in the 
right direction, and about all we need 
to do now is come toa full realiza- 
tion of the growing problems and plan 
for future growth in traffic demands. 
When this has beenaccomplished, then 
our sons willlook uponthis generation 
as a generation with vision. 


District Safety (ounce! 


R. E. Lindsey, Director, Insurance Division 
Texas Highway Department 
Austin, Texas 


Most of you will recall reading a 
recent news report that 30,000 of our 
men lost their lives during the three 
years fighting in Korea. There were 
many thousands more maimed, cer- 
tainly. Shooting wars of a necessity 
have their casualties. All people do 
not agree that wars are necessary, but 
fighting always’ produces terrible 
casualties. But how about the accident 
tollinthis country in peace and inwar? 
Is this unbelieveable loss of life and 
limb necessary? 

I wonder how many of you know the 
approximate number of fatalities 
caused from accidents that occurred 
in this country during the same time 
that the 30, 000 Americans were killed 
in Korea? According to the National 
Safety Council the number was over 
143,000, or about 48,000 a year; al- 
most five times as many people killed 
by accidents in this country as were 
killed in battle during the same time. 
It is hardly necessaryto mention that 
during this same three-year period 
there were nearly 14, 000,000 injuries, 
costing many millions of dollars in 
medical aid and time lost, and other 
costs. Of course these accidents 
caused much pain and suffering also. 

Now let us getnearerhome. What 
about our own accident loss record? 
Looking at that record, it is found 
that from June 1, 1950, through June, 


1953, the period during which the war 
was raging in Korea, we suffered 23 
fatal injuries to Texas Highway De- 
partment employees. Over half of 
these were traffic injuries occurring 
while the men were working onor near 
the traveled surface. Duringthe same 
three years we hadalmost 1,000 lost- 
time accidents entailing a charge of 
over 220,000 man-days lost. (This is 
inaccordance with The National Safety 
Council schedule, which charges 6,000 
days for fatality. ) At eight hours per 
day this would amount to over 1,780,000 
man-hours lost. 

As you probably’ know, this 
1,780, 000 man-hours is slightly less 
than the total man-hours of the largest 
district for the last fiscal year, and 
about three or four times the number 
of man-hours of some of the smaller 
districts for the same fiscal year. So 
this accident loss, both in suffering 
and in dollars and cents, is close to 
allof usin the Texas Highway Depart- 
ment, as well as in the homes and 
elsewhere, 

What can be done to reduce the 
needless loss of life and limb, and of 
dollars inthis Department? Who is in 
the best position to reduce accidents ? 

It is our thought that the man who 
does the work and his immediate su- 
pervisor can best be depended upon to 
control work accidents, if they have 
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the necessary encouragement and 
assistance from the management of the 
district. This worker and supervisor 
can bést make safety an integral part 
of the job, and not something added, 
if they have the necessary assistance. 

If we look at this accident loss sit- 
uation in one light, it might appear to 
us that all that isnecessary to get the 
job done efficiently is to employ the 
best personnel possible and to give 
them initial instructions as to how the 
work shouldbe done. Since we desire 
to have them work safely we take them 
aside the first day and explainthe safe 
way toproceed, thensit back and know 
that everything will go along smoothly 
without any letup in efficiency or in 
safety consciousness. Certainly all 
of us realize that this is not the case, 
that there must bea follow-through in 
both cases, human nature being what 
eve 

We think that probably the fol- 
low-through can best be done by top 
management. We believe that in any 
organization such as a district, much 
can be done toward reducing accidents, 
and thereby stepping up efficiency 
through a business-like committee or 
council setup withinthe district. Sev- 
eral districts have setup a committee 
to investigate andreport on equipment 
accidents. Possibly this committee 
could be enlargedand some other im- 
portant duties added. It has been sug- 
gested that a sufficient number of the 
following should make up this council 
orcommittee: District Engineer, As- 
sistant District Engineer, Construc- 
tion Engineer, Maintenance Engineer 
or Superintendent, General Foreman, 
Chief District Accountant, Equipment 
Supervisor, and possibly others of the 
Supervisory personnel of the head- 
quarters staff. Also, one Resident 
Engineer and one Maintenance Fore- 
man, the latter twoto be rotated about 
every three months in order that the 
whole district will be familiar with the 
setup and working routine of the coun- 
cil. This procedure should cause each 
supervisor torealize that he hasa part 
in the district-wide activities. We 
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would like for the Safety Instructor to 
attend these meetings whenever pos- 
sible and assist in any way that is 
indicated. 

There are many worth-while mat- 
ters in the district setup that this 
council might take care of. These 
duties would vary in different dis- 
tricts, naturally. Being interested 
from the accident preventionangle, we 
believe this group can be most effec- 
tive if used to correlate and maintain 
all policies pertaining to accident pre- 
vention, such as safety or efficiency 
meetings, job inspections, first aid 
training, and selectionand training of 
new personnel. It couldalsoserve as 
a clearing house for all matters affect- 
ing employee relations, suchas group 
insurance, retirement, and district 
social activities. 

Allaccident reports should be stud- 
ied by this committee and investiga- 
tions made of as many as possible to 
find the real cause and to devise means 
of preventing similar accidents. 

All safety or efficiency suggestions 
should be evaluated and necessary dis- — 
tribution made of those meriting it, 
being sure to give credit where due. 
This can best be done by a council or 
committee organized as indicated. 

One of the most important duties of 
such a comtnittee could be the super- 
vision of safetyor job planning meet- 
ings. We think these meetings do much 
to prevent accidents and improve job 
efficiency when they have the backing 
of the district management, are prop- 
erly planned, and are conducted ina 
business-like manner. 

There are a number of types of 
safety or job planning meetings that 
can be most effective when organized 
and planned carefully. Some of these 
are: 

Lecture Type: Someone makes a 
talk on a particular phase of an opera- 
tion. (The councilcanhave a member 
do this, or better still, assist one of 
group. ) 

Demonstration Type: One or more 
of group actually go through different 
steps ofa work plan, explaining same. 


Safety Inspection: Tools and equip- 
ment are checked for hazards, as well 
as for needed repairs. 

Job Analysis for Safety Study: Work 
plan, stepby step, is studied to deter- 
mine and eliminate hazards. 

All of these different methods of 
creating safety consciousness in a 
group can be materially aided by a 
planned system of assistance from a 
district council or a member of that 
council. I think we can demonstrate 
this point by discussion of the last 
named plan of meeting, Job Analysis 
for Safety Study. 

Generally speaking we could make 
a study of the hazards connected with 
this job from a few broad headings 
such as, topography, instruments and 
tools, and transportation; or a study 
of each phase of the work. Also, if we 
study the accident record we will be 
able to learn how injuries occurred on 
similar work in the past. So, from 
these sources and others, a list of dis- 
cussionitems or hazards canbe Set up. 
These discussion points will certainly 
apply directly to the work in hand if 
arrived at in this manner. 

If the work under discussion is con- 
nected with a job that is starting the 
day of the meeting, or is already un- 
derway, the job analysis for safety 
should be more effective. 

It operates in this way. The group 
lists on the blackboard or a sheet of 
paper, the different steps of the jobs 
that are likely to produce accidents. 
Then they discuss each of them 
briefly, pointing out the hazards and 
devising ways of eliminating them, 
listing the results of their discussion 
opposite the discussion points. In other 
words, they work out a plan to do the 
work immediately inhand in the most 
efficient manner without accidents. 
Now, (and this is where the district 
council canbe effective) acopy of this 
job analysis is filed with the council, 
where a study is made of same. 

Additional discussion points are 
added, together withany comments or 
corrections inregard tothe right hand 
side of the sheet where the means of 


preventing accidentsare shown. Thus 
the thinking of the men who do the 
work--the immediate supervisor, and 
the management of the district--have 
been combined and are working hand 
in hand, not only to prevent accidents 
but to get the job done in the most ef- 
ficient manner. 

There remains one most important 
phase for the district council. That 
is the follow-through. If an accident 
does occur on this job that has been 
analyzed, an investigation should be 
made to determine what has gone 
wrong, because there has been an 
error someplace. This investigation 
should get at the basic cause or causes, 
leaving personalities out as muchas is 
possible, then make recommendations 
that will remedy this situation. 

Summarizing, the Resident Engi- 
neer or Maintenance Foreman has 
called this group together prior to the 
starting ofa particular job. The steps 
of that job have been listed on black- 
board or on paper. Opposite each 
step known tobe hazardous or to have 
produced accidents in the past, the 
remedy is placed after having been ar- 
rived at inopendiscussion with the aid 
of a member of the council, where 
practical. 

The meeting is over but the results 
are filed with the council where com- 
ments, corrections, and suggestions 
are added andthe sheet is returned to 
the original group for additional study. 
Thatis allexcept for the very impor- 
tant follow-through of investigations 
of accidents by the council. 

The men onthe job, their immedi- 
ate supervisor, andthe management of 
the district are working together to 
prevent accidents that undermine effi- 
ciency. Theyare working with known 
hazards. They are attempting to 
prevent these known hazards from 
producing accidents that are costing 
the department dearly in loss of life, 
and in painfylinjuries, as well as loss 
of money for medical and other costs. 
They can do much to eliminate these 
work accidents if the job of preventing 
them is approached in this manner. 
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Tle DISTRIC 
LABORATORY 


Frank S. Mitchell, Laboratory Engineer 
Texas Highway Department 
Houston, Texas 


Why dowe needa district laboratory, and 
how will itaidour districts in securing better 
roads at lower costs? A laboratory may be 
used to satisfy this purpose by enabling us to: 

1. Evaluate the strength of the existing 
road subgrade. 

2. Select the proper material for roadbed 
treatment, flexible base, and pavement. 

3. Determine the base and roadbed treat- 
ment depth, or the pavement depth, necessary 
to carry the design load. 

4. Explore and determine the quality of 
subsurface material in connectionwith bridge 
foundations in order that we may make a 
proper foundation design. 

5. Setup materials control for use during 
construction. 

6. Instigate and develop research pro- 
grams which are of vital interest to the 
district. 

7. The last, and most important of these 
functions is to help eliminate the guesswork 
involved in the solution of the above-men- 
tioned problems and to substitute, therefor, 
factual data from which an intelligent and 
an economic design may be made. 

There was a time in our district when two 
designs were used — six inches of flexible 
base, which was considered to be a tempo- 
rary expedient, and a 9-6-9 pavement, 
which was regarded as a permanent facility. 
It is conceded that during those days this 
type of design may have been sufficient. 
However, heavier loads are carried today on 
our lowest type roads than ever traversed our 
primary roads during that era. We have the 
traffic and the loads, gentlemen, and from 
all indications neither will get lighter. Con- 
sequently, we have noalternative other than 
designing for them. 
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This then, is how a laboratory can be 
utilized. If we, as engineers, are familiar 
with the soiland material characteristics and 
with the loads to which our roads will be 
subjected, we can intelligently design for 
them. This is true even though we lack the 
necessary funds to construct our roads as we 
know they should be built in their initial 
stage. 

The primary function of a district labora- 
tory isoneof service. It is a service'to each 
engineer concerned with the design, con- 
struction, and maintenance of roads and 
bridges in our highway network. The services 
of a laboratory should be used to the fullest 
in such a manner that every engineer knows 
the characteristics of the material with which 
he isworking. With the ever-increasing costs 
of engineering, materials, and equipment, it 
would appear that the fullest utilization of a 
district laboratory would be a primary step in 
countering both rising costs and inadequate 
design. It is an absolute impossibility to 
make an intelligent design if there is lack of 
familiarity with the materials being used 
whether it be soil, concrete, asphalt, timber, 
or steel. 

The pattern for the organization of an ef- 
ficient laboratory may be divided into five 
categories. These are personnel, training, 
equipment, coordination and scheduling, 
and the analysis and reporting of results. 
Taken in this order, personnel would lead the 
group as to importance because the other 
phases depend almost entirely upon this one. 
Asallof you know, good personnel with fair 
equipment can achieve fairly good results, 
whereas mediocre personnel with the best 
equipment available can turn out no better 
work than the class of people using it. 


———— 


It is difficult to determine which factors 
have the greatest bearing upon the value of 
a laboratory technician. Among the more 
obvious onesare initiative, interest, educa- 
tion, willingness to assume responsibility,and 
the ability to work with fellow employees. 
Generally, the quality of work of an em- 
ployee isa matter of his interest in the job. 
| feel this interest to be a» leading factor 
concerning productivity if his other aptitudes 
are equal. There is no place ina laboratory 
for an employee who takes no pride in his 
work or for one who does not enjoy it. 

In laboratory procedure the only technique 
followed consistently is that involved in the 
actual tests themselves. The preparation, the 
test cycles, the job sequence, and the inter- 
meshing of jobs for best results and high out- 
put depend to a certain extent upon the 
initiative of each employee. These opera- 
tions, incidentally, are the most time con- 
suming and it follows that they are the most 
costly. Consequently, initiative could also 
be classedas a major factor in the work of a 
laboratory technician. 

lam afraid that in the past we have been 
prone to overlook the education of laboratory 
personnel, andworse still, the ability of the 
technician to educate himself by diligent ap- 
plication and outside study. Consideration of 
these factors is imperative if the quality of 
work turned out is to be of the greatest prac- 
tical value to the engineers concerned. It 
seems obvious that the willingness of an em- 
ployee to assume responsibility is a con- 
sequence of his having the aforementioned 
requisites. 

There are three ways in which the second 
category, training, may be accomplished: 
by group, individual, or a combination of 
both. The better method of training is to use 
an inexperienced employee with one or more 
of the older employees. This method will 
thoroughly acquaint the beginner with a 
pattern of procedure that he can add to as he 
gains experience. 

In our organization, we holdan occasional 
group conference at which time the various 
tests are discussed, along with ideas for im- 
proving our procedure. We then take a job 
of interest to the group and discuss each test 
used for the jobwith particular emphasis upon 
how the work of each technician was em- 
ployedinthe final analysis. These meetings 


are summed up with a discussion of the final 
analysis that is compatible with the training 
of the technicians. Ifeel that these meetings 
are beneficial in that they help create pride 
and confidence in the employee and the feel- 
ing that his work is part of a particular project, 
it giveshimanover-all picture, and it points 
out the importance of accuracy in his own 
work. During these sessions we usually 
gather several ideas from our personnel. Some 
of the suggestions are only fair and some are 
exceedingly practical. If an employee has 
a suggestion on some particular phase and 
the suggestion won't work, care should be 
taken to point out exactly why it won't. To 
do otherwise tends to make the employee 
keepall future suggestions to himself. Sug- 
gestions which are deemed feasible are tried, 
andaftera fair test if they prove themselves, 
are incorporatedin our procedure. The sug- 
gestions may be many and varied but any that 
will save time, money, and effort, and will 
help maintain a high flow of output are al- 
wayswelcome. There is an interesting side- 
light to the operation of a laboratory in that 
if anemployee is made to feel that his efforts 
and ideas are appreciated, many problems 
with which the laboratory engineer is faced 
are solved for him. This is as it should be 
becuase this is one of the operations in our 
department inwhich an extremely high level 
of coordination and teamwork is a necessity. 

We have found from experience that ver- 
satile employees are more beneficial than 
specialists. Every new employee is started 
onone test andas soon as we feel that he has 
mastered it we start him on another. When 
he has completed his training for the routine 
tests he is then able to work efficiently and 
can handle new tests with minimum supervi- 
sion. This is necessary because our techni- 
cians work in the lab, work as samplers at 
industrial plants, and also work in connec- 
tion with drilling operations,soil profiles, 
and load tests, when they are in the field. 
Consequently, we are able to utilize their 
services to the fullest and at the same time 
relieve the employee of monotonous repeti- 
tion. It is necessary to teach a technician 
during the early part of his training to be 
familiar not only with the tests he is con- 
ducting, but to be just as familiar with the 
source of the material on which he is work- 
ing and how it is to be used. This is impor- 
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tant because certain testsand procedures may 
be conducted upon a material if it is to be 
used for one purpose and an entirely different 
set of testsanda new procedure may be con- 
ducted upon the material when it is to be 
used in another manner. 

As in any other work, the type, quality, 
and quantity of equipment has a definite 
bearing upon the rate and quality of output. 
Certainly it is uneconomical to have equip- 
ment on hand which is never used and it is 
just as uneconomical to lack equipment that 
will save both time and effort, and in turn — 
money. Amedian point must be found which 
can be ascertained only as the problems are 
encountered in each particular laboratory. 

The flexibility of equipment also has a 
bearing upon the rate and quality of output. 
Forexample, our triaxial equipment is made 
up in such a manner that we conduct all tri- 
axial operations at the proposed bridge sites. 
Asaresult, the problems of moisture loss and 
breakage of samples which are due to the time 
element and transportation involved, are 
eliminated. 

Another important phase of laboratory 
operation is the coordination and scheduling 
of work. Asengineers, most of us have little 
regard for a bookkeeping or record system. 

However, in this work a good record system 
is not only feasible — it is imperative. It 
is a frequent occurrence for us to start ona 
foundation problem and for another job of 
higher priority to come in before the first 
one has been completed. As necessity dic- 
tates, the first job must be laid aside and the 
secondone started. Also, by the very nature 
of laboratory work there is considerable lag 
time in the tests. A common example is the 
drying and wetting cycle of samples prior to 
triaxial tests being conducted upon them. 
We have no control over this cycle for it is 
a question of time. Asa result we can't sit 
and wait forone cycle and a series of tests to 


become complete before a new job is started. 


Several months ago we had 28 jobs under 
various degrees of completion for the reasons 
outlinedabove. Some of these jobs involved 
over 200tests. Youcanreadily see the need 
for an accurate record system. 


The operation of a laboratory involves 
many repetitious elements which may often 
be correlated by the use of curves, tables, 
charts, and graphs and a considerable saving 
ait 


in time may be effected with no loss of 
accuracy. Utilizing these facilities, one of 
our technicians can accurately plot over 200 
stress strain curves per day. 

Another category pertaining to good lab 
technique is that of analysis and reporting 
of results. Regardless of the number of tests 
conducted, how thoroughly they were made, 
and how accurate the results, if they are not 
analyzedand reported properly, all previous 
work has beenin vain. For the laboratory or 
foundation engineer to submit a folder con- 
sisting only of curves, test data, and calcu- 
lations is a gross waste of time and effort for 
everyone concerned. He should be suf- 
ficiently familiar with all considerations 
involved in each job on which he works so 
that he may anticipate any questions that may 
arise concerning foundation problems. Then, 

‘these questions should be answered in the 
report to the best of his ability. It is further 
helpful if the report submitted isanalyzed and 
interpreted in sucha manner that the engineer 
using it will have sufficient information to 
enable him to form his ownconclusions as to 
the recommendations submitted. 

[have left until last the discussion of one 
general phase which cannot be segregated in 
any analysisoroutline. Itmay be summed up 
inone word — cooperation. | think generally 
that the greatest single factor which has 
helped place the Texas Highway Department 
among the leading highway departments of 
our nation is primarily due to the cooperation 
among our members from the top to the bottom 
and from the bottom to the top. In order to 
confine this aspect within the limits of this 
paper, | am basically interested in the co- 
operation between the laboratory engineer 
and the various engineers who utilize the 
services of their laboratory. 

Most of our work is conceived at the 
district level and all of our work is con- 
structed inthe districts. It then follows that 
the laboratory work for these jobs should be 
done in the districts concerned, within bounds 
of engineering economy. This would enable 
the Austin office to properly function as 
consultant or coordinator by eliminating 
many details they now have to shoulder. 
As a result, we would have better coordina- 
tion between design and construction and we 
would be one step nearer our goal — better 
roads for less money. This, after all, isa 
working definition for highway engineering. 


. il 


Wick: Fowler, Executive Assistant to the 
Governor, actsas toastmaster at the annual 


banquet at Sbisa Hall. 


D.X. Bible, Athletic Director of the Uni- 
versity of Texas, speaks at the banquet. 


| Fred Wemple, former Commissioner, re- 
| ceives a scroll in appreciation for his 
| services on the Commission from F.M. 
| Davis, District Engineer. 


scenes 


banquet. 
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URBAN HIGHWAY LAYOUT 
BY 


THE COORDINATE SYSTEM 


George S. Meyer, Senior Resident Engineer 


San Antonio Expressway Project 
Texas Highway Department 
San Antonio, Texas 


Layout and surveying for an expressway in 
the City of San Antonio is unique in that the 
city streetswere laid out originally to follow 
meanders of trails, the San Antonio River, 
and old Spanish Padre irrigation canals. As 
aresult, the city blocks are irregular shaped 
with varying width streets. City monuments 
for block corners, or survey points for street 
center lines, usually set by the cities, are 
very rarely found. In establishing the ex- 
pressway route to secure good alignment, it 
was necessary to cut through these irregular 
shaped city blocks. Only ina very few in- 
stances were locations secured that paralleled 
the few existing straight streets. 

Because of houses, buildings, etc., being 
in the path of the expressway the usual high- 
way center line could not be staked out on 
the job prior to actual construction. Due to 
the complex nature of expressway design with 
lanes not being parallel and separated by 
variable width medians, with entrance and 
exit ramps and frontage streets, it would be a 
difficult or impossible task to determine and 
stakeaplancontrol line or center line during 
the preliminary stages. It is also true that 
most of the control alignment could not be 
designed until complete topogranhic infor- 
mation was securedand plotted. Inthe central 
business area, building and property corners 
must be accurately located during the pre- 
liminary stage so that the final control align- 
ment can be located to avoid expensive prop- 
erties. Exorbitant right of way costs area 
factor indetermining location, right-of-way 
widths and design. 

Aftera complete study of these and other 
anticipated problems, it was decided to use 
a system of survey base lines for all prelim- 
inary work, and later for staking rights of way 
andconstruction control points. To simplify 
and correlate office and field calculation, it 


was decided to set up a plane rectangular 
coordinate system for the City of San Antonio 
and use coordinate calculations for all sur- 
veys, layout, designs, right of way, and 
construction. For convenience of computa- 
tion, the north-south and east-west axis was 
placed so that all of the project would fall 
in the northeast quadrant. No attempt was 
made to correlate this grid system with the 
State Lambert grid system; however, later 
after the San Antonio Expressway system was 
expanded, tieswere made to U.S. Coast and 
Geodetic Control points and from their 
geodetic positions, Lambert coordinates were 
computed. Thiswasused, however, only for 
rough checking the survey base line for 
distances and bearings. 


PRELIMINARY LAYOUT AND DESIGNS: 
After the general route of the proposed high- 
way has been selected, from reconnaissance, 
study of aerial maps and other available data, 
a base line locationalong existing city streets 
ismade, following as nearly as practical the 
general alignment of the expressway. Angle 
points inthe line are numerous and the points 
are selected for longest tangents, ease of 
chaining, and safety of survey party mem- 
bers, instruments, and tape from traffic. 
Generally, 1 1/8-inch round by 30-inch 
long steel pins are used for these points, a 
center punch being used to establish the 
transit point. Wherever possible base lines 
are looped back onalternate routes for closure 
of the traverse. Angles are measured by 
repetitionwitha 30-second transit, with both 
exteriorand interior angles turned six times. 
Angles are turned a sufficient number of 
times to check within two or three seconds. 
Measurements are made with a 100-foot, 
one-eighth-inch width, flat steel tape with 
the foot before the zero graduated in hun- 
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dredths of a foot. This tape, prior to use, 
is calibrated with a standard tape in order 
to determine its correct tension. All measure- 
ments are corrected to 70 degree Fahrenheit, 
the tape temperature being recorded at the 
time each measurement is made. The base 
line is measured from P.1. to P.I. over pre- 
viously set chaining stations, forward and 
back, interchanging the tapemen, observer, 
and recorder for each one-way run. A spe- 
cial effort is made to do all base line work 
under most suitable weather conditions. An 
accuracy of better than 1:20,000 is usually 
obtained. The true bearings of the base lines 
are obtained by turning angles from pre- 
viously established base lines or by observa- 
tion of polaris. The coordinates of each 
P.1. andchaining station are then computed. 

From the main base line, supplemental 
survey lines are run wherever necessary to 
secure complete topographic information 
along and adjacent to the proposed express- 
way. While not using base line survey meth- 
ods care is taken to insure reasonable ac- 
curacy and wherever possible survey loops 
are closed. 

From the base lines and "topo" lines 
thorough and accurate topographic surveys 
are made. The initial survey ties in by angles 
and distance survey monuments, property 
corners and fence lines, so that coordinates of 
these points may be computed and plotted. 
The survey lines and property topographic 
features are then plotted on pencil linen 
tracing cloth, to a scale of 1 inch equals 
20 feet. From the information thus secured, 
city block lines, lot lines, and property lines 
are computed and plotted. On this pre- 
liminary layout, tentative right-of-way 
lines are drawn, based on the proposed ex- 
pressway design. The work drawingsare then 
reduced inscale by photographic methods and 
prints are furnished the city for their use in 
protecting the proposed right-of-way area 
until actual purchase can be made. 

In the next stage of development, com- 
plete topography is taken in the field and 
plotted on the working drawings. All build- 
ings, fences, utilities, pavements, and other 
physical features are carefully tied in to the 
survey lines. Field cross sections are taken 
and elevations and contours are then plotted 
on the working drawing. 


Having white prints of the completed 
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working drawing, the designer is then ready 
to begin work. Where no exact controls on 
alignment are necessary, coordinates of points 
online are scaled from the working drawings 
anda bearing computed from the coordinates 
of the last control point. In many instances, 
it was necessary to establish coordinates of 
controlling building corners, and establish 
coordinate points on the main alignment to 
provide a minimum building clearance. By 
coordinate computations it is simple to com- 
pute a curve or tangent that would pass 
through the established control coordinate 
point. The completed expressway alignment 
is then plotted and coordinates are computed 
and assigned for all principal control points 
on all expressway, ramp, and street align- 
ments and points such as the Center, P.C., 
P.T. and P.1. of curves, noses, bridge cen- 
ter line intersections, and many other points 
that assist the designer and the field engineer 
in laying out the project. By use of the co- 
ordinate method of calculation every compu- 
tation can be closed by the computer to check 
calculations, as one would close a traverse, 
thereby eliminating the time and expense of 
an independent check of the work. 

All calculations are carried to one-thou- 
sandth of a foot, and angles to the nearest 
second. Where major structures occur on 
curves the computation bearings are carried 
to the one-hundredth of a second in order to 
secure accuracy of one-thousandth of a foot 
for the bridge control calculations. Eight 
place tables of trigonometric functions pub- 
lisned by the U.S. Department of Commerce 
are used in computations. With modern 
mechanical calculators these requirements do 
not increase computation costs. 

RIGHT OF WAY: The staking of right of 
way presents a very perplexing problem. 
Right-of-way lines and points are required 
prior to clearing houses, buildings, debris, 
etc., from the construction site and the usual 
plus and offset method of staking from the 
construction center line cannot be done. 
Coordinate method of calculation and stak- 
ing from base survey lines has been found to 
be theanswer. From ties to city monuments, 
property corner pins, fence lines where 
necessary, and using the usual city block 
map or subdivision map, coordinates are com- 
puted for each right-of-way corner. Then 
from the nearest point on a base survey line, 


or if necessary from random survey lines, by 
angle and distance, right-of-way points are 
set with speed and accuracy. In the event 
the right-of-way point does not fall in the 
property or fence line intended, it is evident 
that the property ‘ines of possession do not 
agreewith the recorded subdivision. If ata 
later date, the position of a right-of-way 
point should be questioned, it is a quick and 
simple matter to check the work, and if an 
error exists or an adjustment has to be made, 
the point can be reset quickly and easily. 
It has been proven that savings in survey and 
office work by this plan justified the slight 
cost and inconvenience that may occur when 
errors are found. No attempt is made to set 
right-of-way pins at each lot line, instead, 
points are set at the beginning and end of 
each city block and at each angle in the 
right-of-way line. 

One of the most important and useful 
features of having coordinates on all 
right-of-way points is that the Expressway 
Engineer can be sure that sufficient right of 
way has been secured to contain all the ex- 
pressway construction. By difference in co- 
ordinates, the engineer can quickly and easily 
calculate the distance froma retaining wall, 
edge of slope, bridge, or other control fea- 
ture, to the nearest right-of-way line. Or, 
the designer may, by coordinate calculation, 
easily determine a minimum right-of-way 
width which will satisfy all construction re- 
quirements andat the same time use only the 
minimum amount of expensive city business 
or residential property. 

CONSTRUCTION: Due tothe magnitude 
and complexities of expressway construction, 
coordinate methods of calculations in the of- 
fice and construction coordinate control have 
proved invaluable since it has been in actual 
use in the construction of the San Antonio 
Expressway from its beginning in 1947. The 


expressway contractor is usually ready to be-— 


gin construction on portions of his project 
before the entire area has been cleared of 
obstructions, preventing the usual placement 
on the ground of the project control line. 
Even if the control line could be run in its 
entirety, construction operations would soon 
prevent its being used for construction con- 
trol. Asaresult, portions of the project such 
as sections of continuous retaining walls, 
separated by streets which must remain open to 


traffic until other traffic facilities are con- 
structed, must be staked out and constructed, 
leaving portions of the retaining walls which 
must tie together perfectly when completed. 
If one were to stake out all the controls for 
the expressway lanes, retaining walls, 
bridges, ramps, and storm sewers prior to 
beginning of work, there would be so many 
stakes the contractor would have no room to 
work. On a confined expressway project, 
the contractor needs every foot of working 
room possible. 

From the base survey line, used on pre- 
liminary layout and surveys, construction 
base lines or coordinated control points are 
placed on the ground which will remain 
throughout the length of the construction 
project. Fromthese points, by simple office 
calculations, it isquick and easy to stake out 
any portion of the project. This also is very 
beneficial to the contractor since he does 
not have to wait for roadway control lines to 
be rerun each time stakes are required for the 
various construction operations. For the 
Texas Highway Department, this system of 
calculations and controls is most economical, 
as fewer survey and office personnel are re- 
quired. On our San Antonio Expressway we 
have under contract at this time two adjacent 
projects, 1.238 miles in length, having one 
2,300 foot elevated expressway, five 
under-crossing bridges, and overa mile of re- 
tainingwalls, estimated to cost $3, 160,000. 
The entire field layout work consisting of all 
calculations, stakes, and construction lines 
and grades for roadway and structures are be- 
ing performed by one office engineer and one 
five-man field party. From reference lines 
and points established by the survey sections, 
the Construction Inspectors and Instrument- 
menare able to give the contractors quickly 
and easily the detail lines and grades for 
structure construction. 

PLATE | - LOCATION MAP (URBAN 
AREA): This plate shows the first stage of 
expressway development in an urban area, 
the section being on U.S. 81 between San 
Pedro and Richmond Avenue. The survey 
line along Elmiraand Richmond Avenue is an 
initial primary base line. From this base line 
additional surveyor "topo" lines were run to 
tie incity monuments and available property 
corners. Coordinates are then computed on 
the block corners andall property information 
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is plotted on the | inch equals 20 feet scale 
pencil tracingcloth working drawing. After 
design studies; a tentative or preliminary 
right-of-way line is drawn on the location 
map as shown. Reduced prints of this draw- 
ing are furnished the city to prevent 
right-of-way encroachment. | 

PLATE Il - LOCATION MAP (SUBURBAN 
AREA): This plate isalso the initial construc- 
tion layout or working drawing of an express- 
way project, butis located ina suburban area 
where extreme accuracy isnot required. The 
random transit line is first laid out on | inth 
equals 200 feet scale aerial map to miss exist- 
ing houses, barns, heavy clearing, and in 
some instances cultivated fields with growing 
cropswhicha survey line might damage. The 
field survey line can then be run following 
the aerial map line. From this base line all 
existing topography is tied in and plotted on 
a 1 inch equals 40 feet scale pencil tracing 
cloth working drawing. The right-of-way 
line is established as shown by this construc- 
tion layout, and reduced prints are furnished 
the governing agency fo prevent right-of-way 
encroachment. 

PLATE Ill - TOPOGRAPHIC WORK 
SHEET: This is a representative topographic 
work sheet on which all existing topography 
and elevations are plotted, and covers the 
same area as shown on Plate |. For this il- 
lustration all elevations which are usually 
placed on the work sheet are omitted, except 
for the contour linesasshown. This plate also 
showsan important building on the west side 
of Main Avenue whichwas tied in accurately 
so as to provide safe clearance for the express- 
way construction. The designer works out on 
prints of this drawing all design, layout, and 
right-of-way calculations. 

PLATE IV - CONTRACT PLAN LAYOUT 
SHEET: This plate also covers the same 
area of expressway as shown by Plate I, the 
preliminary construction layout, and Plate 
Ill, the topographic work sheet,and rep- 
resents a layout sheet from the completed 
contract plans. It will be noted that much 
preliminary information has been omitted in 
the preparation of this sheet, for the reason 
that for contract purposes it is not considered 
essential and would detract from the prin- 
cipal construction features. The field en- 
gineer though, in laying out construction, 


must frequently refer to and use the com- 
ea 


pleted working drawing. 

PLATE V - COORDINATE WORK SHEET: 
The San Antonio Expressway office has pre- 
pared many calculation forms for use by the 
computor in simplifying coordinate calcula- 
tions. This picture shows a form used for the 
majority of simple calculations. The example 
shown on this form is an actual calculation 
taken fromour file and illustrates a check of 
coordinate work by closing a traverse, as 
some of the distances were actually used by 
the survey party in staking a retaining wall. 

PLATE VI - COORDINATE WORK SHEET: 
This calculation form was prepared to sim- 
plify the work necessary to find the coordinate 
of the intersection of two straight lines having 
givenacoordinate and bearing of each line. 
This particular type of calculation is used 
many times during the course of design and 
construction, and can be accomplished very 
rapidly using an electric calculator. 

PLATE VII - SAMPLE CALCULATION 
FORM: To assist the beginner in coordinate 
calculations, and to refresh the memory of 
the old timers, forms have been prepared 
showing how to solve various problems that 
arise during computation. This plate shows 
the method of solving for the intersection of a 
curve and a straight line, and the inter- 
section of curved lines, a calculation usually 
necessary to solve for the location of ramp 
and expressway noses. 

PLATE VII] - SAMPLE CALCULATION 
FORM: The sample calculation form was pre- 
pared to showa method of solving for the in- 
tersection ona spiral or transition curve, and 
a straight line and the intersection of a spiral 
curveanda circular curve. It will be noted 
that this sample involvesa method of several 
trials, whichwill givearesult within the ac- 
curacy required and eliminated the use of 
complex equations. 

CONCLUSION: No attempt has been 
made inthis paper to show the actual details 
of construction and design calculations or the 
details of surveying, but rather to show in 
general the San Antonio Expressway method 
of using coordinates to simplify the phases of 
design, project development, and construc- 
tion. While there are many other methods of 
layoutand calculations, it is believed that by 
the use of coordinates the work may be done 
more easily, more accurately, and certainly 
more economically. 


DISCUSSION © 


Of G.S. Meyer's Paper 


O. G. Rayner, Supervising Urban Engineer 
Dallas Expressway Project 
Dallas, Texas 


You have heard what I consider a 
most excellent and timely description 
of the use of coordinates on urban 
highway surveys. I am in substantial 
agreement with all the statements con- 
tained in Mr. Meyer's paper. The 
Dallas Urban Expressway office is 
currently engaged in setting up a 
coordinate system for use in the lo- 
cation of the Dallas - Oak Cliff and 
East-West Expressways, and the in- 
formation obtained from this paper 
will be invaluable in our- work. 

The use of a coordinate system is 
amustinmost urban highway surveys 
where the center line frequently 
crosses city blocks diagonally and 
rights of way are purchased at costs 
upwardof $3 asquarefoot. Wherethe 
razing of large buildings is involved, 
the cost can be considerably more. 
Right-of-waycost is the most impor- 
tant factor in urban construction, in 


some instances, exceeding the entire 
constructioncost. Since rights of way 


are furnished by the cities, consider- 
able delay can be encountered due to 
their inability to finance the pur- 
chases. Suchisthecase with the City 
of Dallas. 

A coordinate system provides the 
urban engineer witha method of accu- 
rately determining the right of way 
required and its exact location on the 
ground. This, withour present know- 
ledge of urban design standards, will 
make it unnecessary to go back for 
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additional right of way, whichis always 
an unpleasant and costly procedure. 
It will also assist in the obtaining of 
the minimum right of way required 
consistent with adequate design. 
In accomplishing the above, the 
right-of-way cost willbe reduced with 
a resulting speed-up of the urban 
program. 

The Dallas Expressway work in the 
past has been limited to Central Ex- 
pressway which was located alongan 
existing railroad; and consequently, in 
most instances, aclear center line was 
obtainable. A coordinate system was 
not considered necessary. However, 
inview of the difficulties encountered 
in right-of-way procurement and dur- 
ing construction, sucha system would 
have paid dividends. 

In starting a survey, one of the first 
questions to be resolved is the degree 
of control to be exercised. Once the 
degree of accuracy has been decided, 
any work within those limits should be 
accepted as satisfactory. Consider- 
able time can be expended attempting 
to raise the control to a higher accu- 
racy. A reprint from Surveying and 
Mapping, Vol. XI, No. 4, of October - 
December 1951, "A Policyon Highway 
Surveys, '' prepared bya special com- 
mittee of nine highway engineers of the 
Surveys Division of the American Con- 
ommends the following: 

First Order Accuracy - For use in 
surveys involving major bridges, long 
tunnels, andall structures of such size 
and importance as to justify geodetic 
surveys: The requirement for dis- 
tanceis 1 part in 25, 000; the probable 
errorinmainscheme angles shall not 
exceed 1.5 seconds; and the error in 
leveling not to exceed 0.017 foot times 
the square root of the length of section 
in miles. 

Modified Second Order Accuracy - 
For use in surveys including express- 
ways and interstate highways through 
the urban areas of the larger cities: 
The requirement for distanceis1l part 
in 10,000 or 0.01 foot per 100 foot 
tape.. Theangularerror shall not ex- 
ceed 20 seconds times the square root 
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of the number of angles between tan- 
gents of the traverse. The error in 
leveling not to exceed 0. 035 foot times 
the square root of the length of check 
section in miles. 

Modified Third Order Accuracy - 
For use in surveys involving primary 
and interstate highways outside the 
urbanareas of larger cities: The re- 
quirement for distance control is 1 
partin5, 000or 0.02 foot per 100 foot 
tape; the angular error not to exceed 
40 seconds times the square root of the 
number of angles between tangents of 
the traverse; andtheerror in leveling 
not to exceed 0.05 foot times the 
square root of the length of check sec- 
tion in miles. 

It is to be noted that the above are 
minimum requirements and in the case 
of modified second or modified third 
order the degree of accuracy specified 
can be achieved or exceeded with the 
equipment in the Resident Engineer's 
office. Bytheuse ofa standard minute 
transit in good adjustment, repeating 
angles four or more times and estl- 
mating the readings tothe nearest half 
minute, on both verniers, angles can 
be measured within15 seconds. Since 
any error involved is accidental (just 
as likely to be over as under the cor- 
rect angle) the total angular error 
should be well within the angular re- 
quirement. Thedistance requirement 
is more difficult to attain due to the 
commonerrors inchaining. Quite fre- 
quently under usual conditions, when 
a center line is rerunfor construction, 
it is necessary to place equations in 
the line (usually at P. T. of curves) of 
a magnitude varying from a few tenths 
to several feet. Two types of error 
arise in chaining, systematic errors 
and accidental errors. Systematic 
errors include the tape not being 
standard length, incorrect tension 
applied to tape, and use of a tape sus- 
pended when standardized for full 
support. The last item is the most 
important in the group and can result 
inanerror of 0.3 tenths per 100 foot. 
The standard tape used in highway 
work is standardized at 68 degrees 


Fahrenheit supported for its entire 
length with a ten-pound pull. So far, 
I have been unable to find any infor- 
mation concerning the pull required to 
offset the sag to produce a 100-foot 
length. Ofcourse, knowing the cross 
sectionof the tape and the weight, the 
pull can be calculated so as to make 
the shortening from sag equal to the 
elastic stretch. However, probably 
a more satisfactory method is to 
measure a 100-foot distance with the 
tape fully supported at ten-pound ten- 
sion with temperature correction and 
then determine the pullnecessary with 
the tape suspended to measure the 100 
feet. Tapes maybe sentto the Bureau 
of Standards for almostany standardi- 
zationthatis desired. The necessary 
information is contained in any of the 
surveying instrument catalogs. Tem- 
perature correction amounts to 0.01 
foot per 100-foot tape for a 15 degree 
temperature change. Accidental er- 
rors include improper alignment of 
tape, tape not horizontal or correction 
not applied for slope, and improper 
plumbing. Shouldall of the above er- 
rors be in the same direction, it is 
possible to have an error of as much 
as 0.5 foot per 100 foot. I mention 
the above to impress upon you the nec- 
essity for considering all possible 
sources of error if modified second- 
or third-order work is to be achieved. 
Of course experienced instrumentmen 
and chainmen are a necessity. 

Ihave here acity engineer's standard 
tape thatis being used on the primary 
traverse. Thistape is standardized 
at 68 degrees Fahrenheit, supported 
ateachend. The spring balance con- 
sists of two telescoping nickel silver 
tubes connected by a strong spring. 
The inner tube carries the spirit level 
and tension mark, and the outer one 
carriesthe thermometer. All that is 
necessary in the use of this tape is to 
setthe temperature correction. This 
tape is periodically checked against a 
standard tape at S.M.U. and so far 
has consistently run 0. 003 foot short 
which is approximately 1 in 30, 000. 

Local systems of coordinates have 


beenextensively usedfor many years. 
From1903 to 1908, a local system of 
coordinates was established in Great- 
er New York City. Due tothe difficulty 
in obtaining the required accuracy in 
the fringe areas from the central ori- 
gin caused by the curvature of the 
earth, three separate local systems 
wereused. Today, by use of the New 
York State Coordinate System, an ac- 
curate survey of the entire area could 
be referred to a single grid. 

In 1933, a coordinate system was 
established in North Carolina at the 
request of the State Highway Depart- 
ment by the U.S. Coast and Geodetic 
Survey which utilized the geodetic data 
over the entire state and involved only 
the formulas of plane Surveying. Sub- 
sequently, systems have been estab- 
lished for all states. Two systems 
areused. Thetransverse Mercator's 
projection is employed for states 
having limited east-west dimension 
while the Lambert projection is used 
for states having limited north-south 
dimension. The Lambert projection 
orsprid is«used. to»divide: Texas into 
five zones running east and west 
acrossthe state. Thisprojection may 
be exemplified by a cone cutting the 
surface of the earth along two parallels 
of latitude situated about one-sixth of 
the width of the zone from its northern 
and southernboundaries. The cone is 
considered as cut alonganelement and 
flattened into a plane carrying with it 
the parallels and meridians, which 
have been projected onto it. On this 
developed surface, a grid is imposed 
withthe Y axis parallel with a central 
meridian and the X axis below the 
southern limit of the area. It will be 
seen that distances measured on the 
grid between the cut parallels will be 
less thanthe geodetic length since the 
gridinthis areais below the sea level 
surface of the earth while the grid 
lengths outside this area will be 
greater than the geodetic lengths. 
Geodetic lengths are measured along 
the surface of the earth at sea level. 
A widthof 158 miles has been adopted 
for the grid which provides fora maxi- 
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mum error between grid and geodetic 
length of 1:10,000. For Texas, the 
scale ratiois slightly above 1:10, 000, 
which permitted the state to be divided 
into five zones. Since distances are 
measured along the earth's surface, 

itis necessary to reduce them to geo- 
detic or sea-level distance before 
utilizing the Coast and Geodetic data. 
This can easily be accomplished by 
obtaining the scale factor for the ele- 
vationof the area involved and can be 
likened to running the right-of-way 
line onthe inside of a curve where the 
measured distance along the center 
lineis reduced. Inchanging from geo- 
detic to grid lengthand vice versa, the 
lengthis multiplied by the scale factor 
for thearea. The above scale factors 
canbe obtained from the publications, 
"Plane Coordinate Projection Tables, 
Texas (Lambert), '' available from the 
U.S. Coast and Geodetic Survey, 

Washington 25, D.C., and the ''State 
Coordinate Systems" (A Manual for 
Surveyors), available from the Super- 


intendent of Documents, Washington 25,. 


D.C. 

The Coast and Geodetic Survey pub- 
lish information concerning each of 
their triangulation stations and also 
the plane coordinates, azimuth and 
grid angles for use in the Lambert 
Grid. Since the Geodetic North and 
Grid North coincide only at the cen- 
tral meridian, itis necessary to apply 
a correction to the Geodetic North to 
obtain the correct Grid North. 

So far,the coordinate work in Dallas 
has been confined to the running of a 
primary traverse between two trian- 
gulation stations in the vicinity of the 
expressway location. Thetraverse is 
approximately ten miles and contains 
33 angles. The traverse was closed 
with an error in distance of 0. 44 foot 
andanangular error of 33 seconds or 
one second per angle. This results 
inanerror of approximately 1:100,000. 
In this case, we consider it a lucky 
break as we did not anticipate this 
degree of accuracy. Onfuture primary 
traverses, we hope to obtain an accu- 
racy of 1:20,000 for distance and an 
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angular accuracy of ten seconds times 
the square root of the number of an- 
gles. 


Once the primary traverse is bal- 
anced, it willbe necessary to convert 
the distances from grid to ground level 
distances witha corresponding change 
in coordinates due to the fact that 
right-of-way procurement and con- 
struction measurements are based on 
grounddistance. This, in effect, will 
require the use of an independent 
system of coordinates accurately 
anchored to the Lambert Grid. 

In utilizing the information fur- 
nished by the U.S. Coast and Geodetic 
Survey, aneconomy is effected in that 
the primary traverse can be closed by 
checking into the triangulation stations 
which will preclude the need of running 
the traverse to the point of beginning 
and provides an independent check on 
the work. Currently, the primary 
traverse is costing approximately 
$300 per mile. Also, the grid is 
capable of extension to any part of the 
country with the same accuracy as at 
the point of origin which permits the 
re-establishment of any number of 
destroyed points or corners with ac- 
curacy. 

So far, no mention has been made 
of the use of coordinates during con- 
struction. Certainly, they should be 
usedat street intersections, selected 
points on the center line, ends of 
structures, and other points before 
the right of way is cleared. It is not 
too difficult to envision in order to 
get our foot in the door on a new ex- 
pressway construction that we will be 
required to start construction on the 
ends of a long elevated structure be- 
fore the in-between right of way is 
cleared. In this case, coordinates 
would definitely be used. However, 
after the center line is cleared just 
what control should be exercised by 
coordinates isadebatable question. I 
am still old fashioned enough to believe 
that the conventional method of stak- 
ing from the center line or right of way 
might be the most economical and the 
one less apt to produce errors. 


Intermission finds Marshall Formby, T.H. 
MacDonald, E.H. Thornton Jr., M.T. 


Harrington, Gibb Gilchrist, and D.C. 
Greer gathered together. 


Jim Douglas, H.S. Hudson, R.E. Killmer, 
and A.C. Gentry exchange greetings during 
intermission. 


Carl A. Grau, Fred T. Bennett, and Harvey 
Deen in serious discussion. 


B.B. Freeborough, Tom H. Taylor, R.L. 
Schmidt, and W.H. Shaw exchange views. 
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James R. Graves, Senior Designing Engineer 
Bridge Division 
Texas Highway Department 


Austin, 


INTRODUCTION: The engineer is being 
introduced to a new structural material, 
prestressedconcrete. This new idea in con- 
crete isundergoing the slow and painful birth 
that reinforced concrete experienced about 
50 years ago. Here at last is a concrete 
material that can compete with structural 
steel in long-span bridges, and duringwartime 
steel shortages this will be of great impor- 
tance. In Europe today it is showing economy 
over structural steel in bridge spans of 250 
feetandmore. Prestressed concrete requires 
much less concrete and steel than are re- 
quired inreinforced concrete for equal spans, 
and this reduction in dead weight is a real 
gain. Prestressed concrete is not intended to 
replace reinforced concrete, but rather to 
work with it like a big brother. 

DEFINITION AND EXAMPLE: Prestressed 
concrete can be defined as the introduction 
of a favorable stress condition into a concrete 
member before working loads are applied, so 
that tension will not occur in the concrete 
under any loading condition. Or it may be 
thought of as a system of reverse loading in 
which compressive stress is created in the 
concrete in the areas where working loads 
will cause tensile stress. A simple example 
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will be given to illustrate this. Assume a 
rectangular concrete beam, used as a simple 
beam supported at each end. A normal loading 
of this beam will produce a moment which 
will cause compression in the top and tension 
in the bottom, of say 1,000 pounds per square 
inch. But concrete alone has no ability to 
take this tension, so assume that through the 
center of this beam a high tensile wire is 
introduced. Now tensile stress is jacked into 
the wire and it is tied off andanchored against 
the ends of the beam. This prestress loading 
when considered alone creates a uniform 
compressive stress across the entire beam 
cross-sectional area, and in this case is as- 
sumed to be 1,000 pounds per square inch. 
When this prestress is combined with the 
beamworking stress, there is a new resultant 
stress pattern of compression across the entire 
beamcross-sectional area, varying from zero 
at the bottom to 2,000 pounds per square inch 
atthetop. This is prestressed concrete in its 
simplest form, andrepresents its normal work- 
ing condition--compression across the entire 
cross-sectional area under all conditions. 
It is this condition which produces crackless 
concrete, and takes full advantage of con- 
crete's great compressive strength. 


PRESTRESSED BEAM WITH LOAD 
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DESIGN FEATURES: The prestress steel 
can be varied in location and shape so as to 
give the maximum benefits. The wire in the 
above example could have been placed near 
the bottom of the beam so as to have given 
a pattern of more stress at the bottom and less 
at the top of the beam. Or the steel may be 
placed in a parabolic curve throughout the 
beamsoas to gain even more advantage. In 
design the stress pattern due to prestress is 
first determined and then the member is 
treated as any homogeneous structural mem- 


ber. Inotherwords, the concrete stress ina 
beam due to normal loading is equal MC/I 
forany section, and this stress isalgebraically 
added to the prestress for the final stress. 
Shearand diagonal tension stresses are much 
lessserious in prestressed concrete and web 
reinforcement is often not needed. Figure 
2 shows a typical prestressed beam as found 
in actual practice with its stress patterns. 
Prestressed concrete has great flexibility in 
its application, and the possibilities of its 
use are many. 
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SPECIAL REQUIREMENTS: There are 
several requirements which must be met in 
the use of prestressed concrete. The first of 
these is a high quality concrete with an ul- 
timate strength of about 5,000 pounds per 
square inch which can work with adequate 
safety factor at a stress of 2,000 pounds per 
square inch or more. The second is the 
necessity for a very high strength tensile 
steel with an ultimate strength of about 
200 , 000 pounds per square inch that can work 
at a stress of approximately 120,000 pounds 
per square inch. This high strength steel is 
necessary because of the loss of steel stress in 
prestressed concrete members due to shrinkage 
and plastic flow of the concrete. This will 
produce as muchas 20,000 pounds per square 
inch stress loss in the steel which would be 
serious in any other than the high tensile steel . 
There are several types of high tensile steel 
used inprestressed concrete. The three most 
common are bridge strand, cold-drawn 
parallel steel wire, and high-strength steel 
bars. There are many types of anchorages, 
such as the socketed endon the bridge strand, 
the wedge type for the steel wire, the tapered 
thread on the steel bars, and. the upset end of 
the steel wire. 

PRESENT APPLICATIONS: Precast con- 
crete can be used anywhere reinforced con- 
crete is used, and beyond the limits of rein- 
forcedconcrete. Ithas been used extensively 
in Europe since the end of World War Il and 
has produced a great many long-span bridges. 
In the United States it has been used in bridge 
spans, building frames, circularstorage tanks, 
street lighting standards, concrete pipe piles, 
and other structures. It is used in both pre- 
cast and cast inplace members. The concrete 
can be cast around pretensioned wires, de- 
pending on bond to the concrete to deliver 
the prestress. This is called pre-tensioning, 
and isessentiallya factory process. Another 
method, and the most common, is to cast 
holes in the concrete member and place the 
steel here unbonded to the concrete. After 
the concrete member has attained sufficient 
strength, the prestress is jacked into the mem- 
ber, and the steel anchored against the ends 
of the member. This is called post-tension- 


ing. Prestressed concrete is used incontinuous | 
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spans aswell as in simple spans, and there is 
evidence that it may someday be used to ad- 
vantage in concrete pavements. 

ECONOMY OF USE: The savings in 
prestressed concrete can amount to as much 
as 50 per cent in both concrete and steel 
when compared with reinforced concrete. 
However, the materials in prestressed con- 
crete will show a higher unit cost. The 
over-all cost of a prestressed concrete struc- 
ture must show economy, otherwise there is 
no reason for its use. The Texas Highway 
Department has built one experimental pre- 
stressed concrete bridge span, located in 
Austin County on State Highway 60 over the 
San Bernard River. This span is 60 feet long, 
has a girder depth of only two feet, used 
galvanized bridge strand in a parabolic 
curve, and was post-tensioned. This same 
girder section will span only 30 feetas an 
ordinary reinforced concrete unit. 

FUTURE OF PRESTRESSED CONCRETE: 
Prestressed concrete has been especially 
adaptable to the conditions existing in Europe; 
that is, an oversupply of skilled labor and a 
shortage of structural materials. In this 
country for the past fifteen years construction 
has been on such a boom that prestressed 
concrete has had difficulty breaking into the 
field. Probably the most important factors in 
the successful use of prestressed concrete in 
this country are involved in the type of high 
tensile steel used, and the method of anchor- 
ing this steel. New ideas and methods for 
handling the steel are being developed at the 
present time, and this may be the key to ex- 
tensive use of prestressed concrete. There is 
areal need for a long-span concrete member 
that can be used in the coastal areas in lieu 
of steel I-beams. Precast and prestressed 
concrete members used in a manner similar 
to steel I-beams may be the answer to this 
very difficult problem. The challenge is 
here for American engineers to develop a 
construction procedure that will produce 
economical structures from this material. 
The idea of prestressed concrete is so simple - 
and so adaptable that there is no doubt that 
in the near future it will be used with the 
same ease that reinforced concrete is now 
used. | 


Discussion s 


| am very glad to be on the program this 
morning, and particularly sosince the subject 
assigned is one of which very little.is known. 
Such subjects always offer unlimited possi- 
bilities with little chance of embarrassing 
questions afterward. Prestressed concrete is 
advancing rapidly through the stress com- 
putation stage, however, and there are a 
dozen or so persons here who are well con= 
versantwithit. Insofar as stress computations 
are concerned, these people know it upside 
downand backwards. | contend that I, too, 
know it upside down and backwards. The 
difference is that some of these other people 
also know it right side up and forwards. 

But as to the construction and performance 
of prestressed structures the knowledge so far 
gained isscantand may continue to be so for 
some time to come. This knowledge will 
come only through experience, and so long 
as experience is lacking the designer will 
have hard going. He can't sell an untested 


design and he can't test it until he sells it. 


But this dilemma did not originate with pre- 
stressed concrete. Reinforced concrete faced 
it and so did synthetic rubber. So also did 
nylon. 

The problemis well put by Mr. Graves in 
his last statement. Here are two materials 
well knownand proved andhere is an idea for 
combining the two with substantial savings 
inmaterials. Our problem is toconvert these 
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Trice, Vice-President and Chief Engineer 
Harry Newton, Inc. 
Graham, Texas 
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savings of materials into savingsincost. How 
far we have progressed is indicated by these 
figures: Reinforcing steel for reinforced con- 
crete iscurrently bidin place atfrom 10 to 12 
cents per pound while high-tensile steel for 
prestressed concrete is going at from 60 cents 
to $1 per pound. Concrete for prestressing 
goes at from $100 to $150 per yard while con- 
crete for reinforced concrete is bid at from 
$39 to $60 per yard. These often combine to 
indicate prestressed concrete to be about 
equal incost to reinforced concrete or steel. 
The extremes range from cases in which pre- 
stressed concrete is definitely indicated to 
the opposite extreme in which it is definitely 
not indicated. 

Such a condition does not favor the in- 
creasing use of prestressed concrete. A new 
product must offer some advantages if, it is to 
remainon the market. Many a person iswilling 
to buy a trial package but if the trial shows 
no definite advantages he will buy no more 
of it. The general rule is that a product 
must be either better or cheaper. There are 
instances where prestressed concrete will 
serve the purpose better than its competitors 
but these instances are relatively few so that 
we may say that prestressing must sell itself 
be being cheaper. 

And it ought to be cheaper. Why must a 
contractor bid a dollar a pound for wire 
which he can buy delivered to the job for 18 
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cents? Andwhy must he bid $150 a yard for 
concrete which he can get delivered for $15? 
The contractor is being paid 80 cents per 
pound for handlingand placingwire and $135 
per yard for forming, placing, handling, 
and curing concrete. Substantial reductions 
are necessary if prestressed concrete is to be 
generally competitive. I will point out four 
factors which influence these costs: 

1. Prestressing isnew. Afewcontractors 
have had some experience with it but to the 
majority the method is new and therefore re- 
quires a certain factor in the bid which will 
offset possible unseen difficulties. This factor 
issometimeshigher than is necessary because 
the contractor doesn't enter into the develop- 
ment of new things with the same objective 
as the designer — he is a pioneer only when 
forced to be. Our firm has had a little ex- 
perience in the furtherance of new methods 
and these have beena source of real pleasure 
and enthusiasm to Mr. Newton. Whether or 
not his enthusiasm is shared by his banker 
would possibly be of interest but it would also 
be, as the saying goes, beyond the scope of 
this paper. The engineer and the owner 
may , therefore, expect only nominal coopera- 
tion from the contractor at the time bids are 
taken. The average contractor endorses 
progress, favors a sound economy, and takes 
proper pride in a job well done. But he 
registers his greater passion over the dif- 
ference between his bid price and his costs. 

2. Endanchorage of prestressing steel to 
concrete is difficult and expensive. Here 
a material carryinga stress of over a hundred 
thousand pounds per square inch is tied off to 
a material which cancarry two or three thou- 
sand pounds per square inch. This must be 
accomplished in a limited space and the 
process is repeated thousands of times in the 
average sized job. Many methods have been 
developed .All require special gadgets and/or 
special machinery and most, if not all, are 
protected by patents. The royalties which 
must be paid to the holders of these patents 
are not prohibitive but the machinery, hard- 
ware, and on-the-job labor costs, when added 
tothe royalty payments, make up a sizeable 
item. All of these methods perform fairly 
well but none of themare good enough. There 
is a real need for a better end anchorage 
method — one which is easy. of application, 
positive acting, and which will not require 
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tools and hardware of special manufacture. 
The developer of this method should deliver 
his idea, free of charges and encumbrances, 
to the industry. But such magnanimity will 
not be found. There are a number of firms 
and individuals presently working on this 
problem and | believe that a new and better 
methodwill soon be developed. When it is, 
the cost of prestressed concrete will be ap- 
preciably reduced. 

3. Forms for prestressed concrete present 
a special problem not found in ordinary rein- 
forced concrete. The reason for this is that 
prestressed concrete is a homogeneous ma- 
terialandis therefore most economical when 
used as H-beams, hollow box sections, and 
other shapes such that all of the sectional 
area is moved as far from the centroid as 
possible. Forms for such sections can be made 
of wood but the cost of these forms per yard 
of concrete is high. Steel forms can also be 
used successfully, but new techniques of de- 
sign are needed'if costs are to be substantially 
reduced. We recently worked out a design 
which appeared to have promise and we are 
using iton a project now under construction. 
The results are satisfactory but not convinc- 
ing. 

| believe the answer to this phase of the 
problem lies in assembly-line production of 
precast, prestressed units. Thesetup for such 
production with provisions for accelerated 
curing, forms, and casting and handling 
equipment would run into round figures and 
would need the assurance of a substantial 
volume of business before it could be under- 
taken. In the absence of such assurance, it 
couldbe launched only by a man of extreme 
optimism backed by a crazy banker. The 
Highway Department is now considering a 
major bridge project on which prestressed 
concrete would be given a chance to com- 
pete with other materials. This would be an 
opportunity for some contractor to develop a 
precasting plant if the design can be worked 
out within competitive range of other ma- 
terials. 

4. Transportation and handling of pre- 
stressed concrete is difficult and expensive 
unless considerable thought is given to the 
weight of the individual units. We have 
usually found that casting in place is slow and 
tedious and presents so many problems that it is 
seldom worth considering. If the units are 


precast they must be hauled to the site and 
set in place with the nominal equipment which 
the contractor can afford to place on the 
average job. Such equipment can handle 
loads of 12,000 to 15,000 pounds at a rea- 
sonable working radius, but if the load ex- 
ceeds thisweight by any appreciable amount 
much heavier equipment must be used and the 
cost of handling goes up sharply. Units 
weighing less than 15,000 pounds can be used 
for a large amount of highway work, however. 
For instance, a bridge deck for 60-foot 
spans can be made of such units if lightweight 
aggregate is used and if sections areheld to 
the necessary minimums. 

This discussion might appear to be an at- 
tempt to show why prestressing will not work, 
but such is not what I have intended. | do 
believe prestressing will work but we must 
recognize some of the more serious obstacles 
in its path of development. Andwe will have 
to overcome these obstacles by the use of new 
methods, procedures,and devices. The prob- 
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lemis, at present, in the hands of the desiyner 
but he will need the suggestions and close coop- 
eration fromthe contractor if he is to succeed. 

And this brings us to a concluding remark 
which isapplicable to other phases of build- 
ing aswellas prestressed concrete. Relations 
between the Texas Highway Department and 
Texas contractors are good, but liaison work 
between the two groups could be extended 
with profit toall . The engineer doesn't realize 
how little the contractor knows about en- 
gineering and the contractor doesn't realize 
how little the engineer knows about con- 
tracting. | would not suggest formal liaison 
work. | suggest hundreds of informal meet- 
ings in groups of two, one engineer and one 
contractor, where information is given and 
taken freely and where side issues can be 
avoided. Such meetings will produce better 
design which can be built at lower costs to 
the state and they will lead to fewer losses 
by the contractor, which will enable him to 
require less profit. 


H.S. Gillette, Bureau of Public Roads, participates in a floor 


discussion. 
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Diseassou « 


OF J.R.GRAVE’S PAPER 


Mr. Graves has presented the theory of P. V. Pennybacker, Supervising Field Engineer 


prestressed concrete well. Weé know now Bridge Division : 
what makes this type of construction possible. Texas Highway Department 
It is high-strength concrete and high-strength Austin, Texas 


steel. With these materials of construction 
available the designs are possible. Whether 
or not the resulting structures will be eco- 
nomical and whether or not they will actually 
be constructed to perform as the designer in- 
tended them to are to be answered in the 
future. y 

Unless they are economical they will not 
be generally used. And unless the construc- 
tion involved is interesting to more than a 
very few contractors, competition will not 
govern the bid prices. Portland Cement 
: concrete of any required strength is com- 

petitive. The several types of high-tensile 

| steel and the anchorage details for each type 
are covered by patents and are not compet- 
/ itive unless the design drawings permit the 
use of any of a number of types. The actual 
stressing of the rods, depending on the type 
used, may have to be done by licensed spe- 
cialists, which further reduces the element 
of competition and makes the contractor's 
schedule of operations dependent upon an 
outsider. 

| have the impression that the proponents 
of prestressed concrete for highway bridges 
feel that this field begins with about 40-foot 
spans and is strongest in the range from 60 to 
85 feet. And I believe we all feel that the 
units must be precast and stressed before 
erection. Inorderto not require contractors 
to buy special handling equipment for erect- 
ing these precast units the designer must keep 
the weight of the individual pieces down to 
the capacity of equipment which our bridge 
contractors use regularly; otherwise competi- 
tion is reduced. 
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When bridges of these span lengths are 
built provision for contraction and expansion 
due to temperature changes is necessary, and 
shoes of structural steel seem to be required 
just as would be the case for spans of steel 
beams or girders. The item of maintenance of 
structural steel isnot entirely eliminated and 
a troublesome construction item is made 
slightly more complicated. 

The interest of this group, so far as pre- 
stressed concrete is concerned, is for highway 
bridges. We must not lose sight of the fact 
that many such bridges will be widened at a 
later date and all must be maintained. If 
provision is made for future widening in the 
details of current construction the life of those 
confrontedwith the problem of future widen- 
ing will be made less burdensome. 

Thought should be given to what character 
of maintenance repairs these prestressed units 
may eventually require, and an answer found 
at the time of detailed design to the question, 
"How are we going to fix it ?" Our experience 
with every type of structure indicates that 
each has its own peculiar problems of main- 
tenance. Prestressed concrete will not be 
an exception. 

These prestressed concrete spans are to 
be competitive with our continuous steel beam 
spans and continuous steel girder spans. They 
lack one element of adjustability which the 
steel units do have. We do occasionally 
have piers constructed out of position any- 


where from one inch to ten inches. With our 
practice of field welding the shoes to the 
beams or girders an error in position of an 
interior pieris not bad. An error in position 
of an end bent canbe taken care of by cutting 
or by welding. These errors in position of 
piers are generally discovered as the steel 
isbeingerected. The mistakes in pier loca- 
tion DO happen to us. Our current details 
with steel structures enable us to handle them 
in stride. They are problems which the 
proponent of prestressed concrete is going to 
have to learn how to handle. 

This type of construction, once a contract 
islet, requires constant, capable supervision 
of the manufacturer, stressing, and erection 
of the concrete units. The supervision may be 
provided by the contractor or by the Resident 
Engineer, or by both, but the knowledge re- 
quired is a specialty and supervision must be 
ever-present. | know that if this work is 
truly competitive we will have contractors 
on some projects who are not able to supply 
this supervision. 1! also know that many of 
our residencies are, for various reasons, not 
to be depended upon to provide the engineer- 
ing supervision which is really the Depart- 
ment's responsibility. Under such circum- 
stances |recommend to whoever has ultimate 
responsibility for these prestressed concrete 
bridges that proper construction supervision 
be guaranteed before each project goes to 
the design stage. 


A.W. Eatman discusses the District Laboratory. 
A copy of Mr. Eatman's speech was unavailable. 
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With a few exceptions the program 
this year is made up of speakers new 
in the particular position they now 
hold—freshmenin their jobs. Fresh- 
men are usually green enough to say 
what they think without thinking of how 
elementary or maybe even absurb it 
probably sounds to the upper class- 
men. Igotintrouble many times here 
at A. & M. 30 years ago when, asa 
"fish, '' I sometimes felt like express- 
ing an opinion. My opinions on this 
subject are probably as crudeas some 
I had on other subjects 30 years ago, 
but I have beenasked to give them this 
time. This description of forming a 
farm to market road program follows 
the patternusedin District19. Itmay 
not be the best method, but it has been 
used with success in that area. 


At first thought the forming of a 
farm to market road program might 
appear quite simple tothe tyro. All 
you have todois list a number of pro- 
jects in each county sufficient to use 
up all the money you've been allotted 
and send it in sometime before the 
deadline whichhas been set. There's 
really nothing to it until you begin work 
onit. Then wonder how much money 
or how many miles you should build in 
each county, which roads should be 
built to best serve the public, and if 
these are selected will they provoke 
opposition or meet with the approval 
of the County Courts inyour District? 
After all, a county could veto any 
road by simply refusing to secure 
right 
Then you begin to wonder just how to 
tell which roads will best serve the 
public; you wonder just how to evalu- 
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of way for its construction. 


FORMING A FARM-TO-MARKET 


ROAD PROGRAM 


“JG. A. Youngs, District Engineer 
-~ Texas Highway Department 
Atlanta, Texas 


ate the contradictory evidence pre- 
sented by numerous delegations which 
have calledonyou, the myriad of let- 
ters you have received, and the intri- 
guing antics of certain members of 
county courts, chambers of com- 
merce, city governments. Allof them 
havea pet project which, according to 
them, ‘''should be built.''’ Some are 
meritorious. Some have no potential 
valueatall, yet youcan't blame anyone 
for askingfortheroad. To the person 
who lives onsome little sandy trail, it 
is more important than the Pennsyl- 
vania Turnpike. 

You soon realize the forming of a 
program can be broken into two gen- 
eral phases, neither of which is too 
simple. First you should decide how 
the funds are to be allotted to the coun- 
ties in your district. Next you must 
decide on the actual projects you 
should include. Thento further com- 
plicate the picture inboth of the above 
general headings, you should decide 
whether any work is necessary on 
roads which were designated under 
some prior program. If so, should 
funds for this work be cut from the 
totalallotment before distributing the 
remainder to the counties for new con- 
struction? From the inquiries I've 
made, it appears that general practice 
is todeduct from the district allotment 
those funds which will be used for other 
than new Farm to Market Roads before 
the distribution to counties is made. 

I. ALLOTMENT OF FUNDS TO 
COUNTIES: The first general sub- 
division of program formation, the 
allotment of funds to counties, seems 
to present a number of problems 
(based on the varied practices which 


are followed in different districts). 
Following are some of the methods 
which are being used: 

1. Allocate state and federal funds, 
on a total accumulated basis, in pro- 
portion to the allotted miles in each 
county. This assures a money dis- 
tribution in proportion to ultimate 
miles of roads, and it automatically 
makes allowances for funds which have 
been furnished by the counties in the 
75-25 or other cooperative programs, 
It does not take into account the roads 
which have been taken into the system 
and which were originally constructed 
by the county to such standards that 
little or no additional funds were re- 
quired. 

2. Allocate funds in proportion to 
the remaining allotted miles not desig- 
nated. If any one method had to be 
used, this simple formula probably 
Should be the one. It would tend to 
make every county complete its pro- 
gramatthe same time. It would not, 
however, integrate the factors of 
county participation and roads taken 
into the system built by the county or 
otheragency. This method takes into 
account differences in local construc- 
tion costs on all projects previously 
built, but makes no provision for this 
factor in the current program. This 
probably has some advantages. 

3. Another method is to select 
roads which will tend to equalize the 
percentage of allotted miles in each 
county which have been designated. 
This method, if followed without modi- 
fication, would bring the district pro- 
gram to a conclusion in all counties 
Simultaneously. It takes into con- 
Sideration the difference in construc- 
tion costs in each county, but it fails 
to give credit to counties in which there 
have been cooperative programs or in 
which roads have been taken into the 
system with little or no cost. The 
counties which have contributed funds 
or roads will have been contributing 
an acceleration of the program to 
every other county in the district. 

A combination ofthe last two meth- 
ods making allowances for county 


participationand with possibly a sub- 
conscious integrating of other factors 
difficult to analyze or even state, is 
probably the method most District 
Engineers use. This means, ineffect, 
that regardless of local costs, in the 
long runthe counties will be kept rea- 
sonably close together in the per- 
centage of their allotted miles desig- 
nated, except some allowance (in the 
range of 5 per cent to 10 per cent 
ahead of the district level) will be 
made for counties which have made 
contributions to the system. It is 
believed that this method is the implied 
preference since distribution to the 
districts at the state level considers, 
among other things, the local con- 
struction cost factor; and whena 
district or county is far ahead of the 
state average in percentage of its al- 
lotted miles designated, funds are held 
back from that districtand distributed 
to the funds of eachother district. In 
any event, there will always be some 
variation in eachdistrict at any given 
time from any set formula or method 
of distribution. This is because the 
projects selected will not always ex- 
actly equal in construction cost the 
computed distribution. 

Il. PROJECT SELECTION: After 
the allotment of funds to individual 
counties is made, the second general 
phase in forming a program is begun, 
the SELECTION OF PROJECTS. This, 
too, Should be broken down into two 
general headings: The Preliminary 
Selection and the Final Selection, 
which is the program tobe submitted. 

A, THE PRELIMINARY SELEC- 
TION OF PROJECTS: The Preliminary 
Selection of projects involves a contin- 
uing process in that a selection is al- 
ways being made, revised, observed, 
weighed, discarded, reformed. This 
actionis a continuing duty of a District 
Engineer and not just something he 
begins after receiving word that a new 
program is to be formed. 

There should be kept in each dis- 
trict a complete list of ''potentials'' in 
proper order of priority. If these 
differ from the official ''suggested 
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additions" of the Planning Survey, the 
District Engineer should be prepared 
to justify them. In order to prepare 
such alist, familiarity with the county 
roads inthe district which are now, 
or are likely to be, potentials is of 
prime importance, It must now be 
decided too, what factors contribute 
to the relative importance of roads. 
On this subject there is as wide a dif- 
ference of opinion as there is in the 
methods of alloting funds to counties. 

Certainly, accurate traffic counts 
are and should be the most important 
factor in deciding relative importance 
ofroads. The number of feeder roads, 
or branches froma road, are good in- 
dications of its future importance. The 
number of occupied residencies along 
a road, whether or not thereisan REA 
or commercial power supply to the 
area, the inaccessibility of the area, 
or the road's value as an access road 
to certain activities are good yard- 
sticks to use in determining relative 
values. Regardless of what standards 
are used TRAFFIC Vis the:ultimate 
measure of itsimportance. Occupied 
residences, power supplies, all other 
factors are good, butif the people who 
occupy the residences do not travel on 
the road, theydonotneedit. Ifthey do 
travelit, the traffic counts will reflect 
thisfact. The number of feeder roads 
will determine the probable amount of 
future traffic we might expect. All 
these factors are valuable aids, but in 
the opinionof the writer, POTENTIAL 
TRAFFIC is the surest indication of 
a road's value. 

The list of potentials which has been 
prepared should be watched constantly 
for changing conditions which would 
affect the relative importance of each 
possible road. Traffic patterns are 
constantly being changed by other 
roads recently completed or im- 
proved; new industries and new school 
consolidations will affect traffic pat- 
terns, 

Close contact must be maintained 
with the Planning Survey for any traffic 
checks desired on suspicious looking 
traffic counts or counts which have 


aie 


been questioned by delegations or 
county officials. 

The District Engineer should en- 
courage rather than discourage the 
many delegations or interested citi- 
zens who want to make appointments 
with him to discuss their pet projects. 
They may call a meritorious road to 
his attention which he had somehow 
overlooked. Then, too, this provides 
him with an excellent opportunity to 
explain the whole F. M. plan to groups 
of people who are more than likely 
completely ignorant of it. Italso pro- 
vides him with anexcellent opportunity 
to give these people information on the 
state highway needs - the same ''pep 
talk'' he has already given to prac- 
tically every service club and chamber 
of commerce in his district. 

During this preliminary, or contin- 
uing, stage of the selectionof projects, 
he should be trying to analyze the rea- 
sons (if he canfind any) behind certain 
requests of county officials for their 
pet projects. Atthesametime, these 
officials should be led, if possible, to 
sponsor meritorious projects rather 
than political footballs. I'm not so 
naive as to believe I can do this very 
often, but I've even surprised myself 
on the success I've -had on. several 
occasions. 

Resident Engineers should be in- 
structed to keep observing the "'poten- 
tials''intheir areas for changing con- 
ditions andespecially for information 
which will affect the design or cost of 
the project if it should ever be pro- 
grammed. 

Such information would include 
high water observations at important 
stream crossings and local material 
sources. Up-to-date estimates on 
these roads should be maintained with 
as many breaks as possible for pos- 
sible partial construction or combina- 
tions. It is also advisable to keep 
up-to-date information on mail and 
school bus routes. 

Let us assume that the District 
Engineer has kept up with these pre- 
liminary steps, thathe has been given 
orders topreparea program, and has 


determined the approximate amounts 
he will spend in each county. These 
amounts must necessarily be approxi- 
mate and will be subject to change from 
time to time as the workin each county 
is finally determined. His next step 
is to prepare a preliminary program 
of work whichhe would construct if he 
were the final authority. He should 
have in mind acceptable alternates and 
combinations of alternates. He should 
avoid becoming too prejudiced on the 
program he has prepared, but have 
definite and sound reasons for it. If 
projects have been selected for the 
possible program which will terminate 
at district lines, he shouldcontact the 
District Engineer of the adjoining dis- 
trict for information as to his intent 
or willingness to meet the proposed 
construction in that district. 

B. THE FINAL SELECTION OF 
PROJECTS: Appointments should be 
made with the first twoor three county 
courts in which proposed projects in 
one might affect those in the adjoining 
county. The program can then be de- 
cided for these counties, and if the 
District Engineer has prepared the 
program carefully, has attempted to 
"feel the pulse" of the county officials 
through the months preceding the 
meeting, has made them feel he is 
their engineer, he can more than likely 
sell them the program he has pre- 
pared. The District Engineer should 
use caution at this point and not rush 
the meetings to a conclusion. He 
should also guard against being obsti- 
nate, should listen open mindedly to 
every suggestion, and be sincerely 
Sympathetic to the suggestions made 
for additions. 

If the county court cannot agree as 
a unit on the program he has recom- 
mended tothem, or one of the alternate 
combinations he is willing to recom- 
mend, then he should explain why he 
will not accept the obviously unworthy 
projects they are insisting on. This 
matter of principleis one on which he 
can and must be firm. Usually, if he 
has demonstrated anunderstanding of 
the Commissioner's viewpoint, and 


has attempted to distribute projects 
over the county where near-equal im- 
portance of potentials has enabled him 
to do so, he will secure a unanimous 
vote of approval of his program, ifa 
vote is desired or requested. If it be- 
comes evident that such harmony 
doesn't exist, he should leave the court 
with no definite statement of which 
projects he willrecommend, but from 
the general discussions which have 
taken place they will(and should) have 
a good idea of what the program for 
them willbe. This is not the best way 
to terminate a meeting, but is some 
times the only way. 

As the meetings with more counties 
are completed and the funds are more 
accurately determined in each, it is 
sometimes possible to readjust pro- 
jects to the extent of adding a short 
project in some county where the pro- 
gram had apparently been concluded. 
This is possible because the accepting 
of alternates in some counties will 
alter first one way, then another, the 
funds required or available for distri- 
bution. Afterall county meetings have 
been concluded and final adjustments 
made, the program should be sub- 
mitted as quicklyas possible. In spite 
of all caution whichis giventhe courts 
about remaining silent on the subject 
of possible additions to the system, 
the news will leak out. The Disirict 
Engineer will then be plagued by re- 
quests from everyone for changes, 
or roads whichare even hard to locate 
on maps or on the ground. These 
last-minute requests arenever of the 
same temper as those usually received 
inthe interim period between the form- 
ing of programs. 

As soon as a work program is 
submitted to Austin, a new file should 
be opened for the next anticipated 
program, and the long-continuing 
preliminary selectionof projects, the 
list of potentials, observations of con- 
ditions affecting the priority of poten- 
tials, the schooling of the public, 
begins anewcycle. This is the stage 
where proper and diligent effort will 
make the next program easier to form. 
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Discussion: 


OF G.A. YOUNGS’ PAPER 


I am sure that all of us will agree T. O. Foster, Jr., District Engineer 
that the paper just presented by Mr. Texas Highway Department 
Youngs reflects the fact that he is - Corpus Christi, Texas 


familiar with the many problems that 
present themselves in the formation 
of a Farm to Market Road Program. 
In discussing his paper I feel that it 
is natural thatI should agree with him 
on some points and have different 
thoughts onothers. I[hope that in this 
manner some of you will also give 
your views during the discussion pe- 
riod, 

A great many of the districts are 
getting pretty well along toward the 
end in the construction of their allot- 
ment under the 35,000 mile system. 
The most needed projects, and there- 
fore the most obvious, have already 
been constructed or programmed. 
Also, inthe majority of instances, we 
have in the past picked those roads 
which were relatively cheap to con- 
struct and have bypassed the expensive 
ones, those having expensive bridge 
work, for example. It occurs to me 
that this procedure has been proper, 
as it has allowed us to build more 
miles of road in a shorter period of 
time, which means we have gotten 
more people out of the mud. 

Ifeel certain that allof the districts 
have some counties in which practi- 
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cally all of the county roads with any 
potential traffic are now hard-sur- 
faced. They are either in the state 
system or still belong to the county. 
Naturally, the county officials prefer 
us to take over and build some of their 
dirt roads. Nearly all of such roads 
have about equal merit, which is close 
to zero, andasaresult, good programs 
are considerably harder to form now 
than they were a few years back. 

I believe that it is proper, and we 
have followed the practice of deducting 
from the District Program allotment 
such funds as are needed to finance 
necessary work on existing farm 
roads. AsMr. Youngs has indicated, 
this should be done before picking new 
projects. The counties inwhich these 
bettermentfunds are spent should not 
be penalized in the designation of new 
roads inthe program. County allot- 
ments should as far as possible, be 
based onrelative percentages of miles 
remaining to be built in each county. 
This is not always easy to follow and 
in a particular instance, may not be 
desirable. I have in mind that short 
project that will be expensive to build. 
Also, "miles" rather than "dollars, " 
is the measure by which all county 
allotments are made out of the 
35, 000-mile state system of farm 
roads. Thecounties where construc- 
tion costs are low don't like this meth- 
od and would rather have "dollars" 
distributedthan 'miles."' In the final 
analysis I believe that regardless of 
all major considerations, all of us 
watch the relative money expenditure 
out of one corner of our eyes in form- 
ing a particular program. 

It is certainly easier to prepare a 
program whenthe process Mr. Youngs 
calls "continuing programming" is 
followed. The District Engineer and 
ResidentEngineers should always have 
a pretty good idea of potential projects. 
You may even have a list for a future 
program onfile. This works fine un- 
til you meet with a court that is not at 
all certain that the remedy you are 
Suggesting is what is needed to cure 
their pain. 


In meeting with a Commissioners' 
Court, I have tried to take the part of 
a listener in order to find out what 
they want. Before meeting with them, 
I know approximately how many miles 
of roads we can build in their county, 
and in the meeting, prepare a list of 
projects suggested by them that will 
total considerably in excess of the 
mileage that I know we can build. 
This list should be composed of pro- 
jects of all sizes. The more differ- 
ent size pieces you have the easier 
it is to prepare a balanced program 
and still stay within the district's 
allotment of funds. 

A list prepared in this manner will 
have roads that are good, bad, and in- 
different as far as merit is concerned, 
but they have one thing in common, 
They have been suggested by the mem- 
bersofthe Court. Naturally, as men- 
tionedby Mr. Youngs, it is desirable 
in these meetings to discourage the 
Courts onroads that obviously have no 
particular merit.Stay out of arguments 
between County Commissioners as to 
whose time itis to get a road for their 
precinct. Make your final decisions 
on merit. 

I doubt the advisability of informing 
the counties which projects you will 
recommend or try to get on the pro- 
gram. You may find, when you get 
through meeting with all of the courts 
and have digested all of the requests, 
that certain commitments, inferred 
or otherwise, willnotfitin your over- 
alldistrict program. Also, a recom- 
mended program item may be vetoed 
by the Austin office. This can lead 
to misunderstanding and ruffled feath- 
ers somewhere along the line. 

It is certainly necessary for the 
County Courts andresidents of a Dis- 
trict to have the fullest confidence in 
the District Engineer in their area. 
This confidence can be obtained and 
held by being absolutely fair in all 
dealings and by being sympathetic to 
their troubles andalerttothe needs of 
the district. Under these conditions 
they will regard you as "their" engi- 
neer. 
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